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Weston Solufions, Inc.

1625 Pumphrey Avenue

Auburn, Alabama 36832-4303
334-466-5600 » Fax 334-466-5660
www . westonsolutions.com

17 August 2006
Ms. Jacquelyn Taylor
Bowater Incorporated
5300 Cureton Ferry Road
Catawba, South Carolina 29704 Work Order No. 03917.008.007

Re: No. 2 Recovery Purnace and No. 1 and No. 2 Combination Boilers
Emission Compliance Test Reports

Dear Ms. Taylor:

Enclosed are three copies of each of the above-referenced test reports. Submission of these reports
was authorized by your purchase order. An invoice has been forwarded under separate cover.

We appreciate the cooperation and help you and your staff provided during the project. If there are any
questions regarding the reports, or if we can be of additional assistance to you in any way, please
contact me at 334-466-5627. We look forward to working with you in the future.

Sincerely,

WESTON SOLUTIONS, INC.

empleton Simpkins S

Project Manager
jb

Enclosure
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Work Order No. 03917.008.007

No. 2 Recovery Furnace
Particulate Matter and Total Reduced Sulfur
Emission Compliance Test Report
Bowater Incorporated

Catawba, South Carolina
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WFéT@N SECTION 1

- SOt U T ON ] INTRODUCTION

Weston Solutions, Inc. (WESTON®) was retained by Bowater Incorporated (Bowater) to conduct
particulate matter (PM) and total reduced sulfur (TRS) emission testing on the No. 2 Recovery
Furnace (RF) at the mill in Catawba, South Carolina. The purpose of the testin g was to demonstrate

compliance with the South Carolina Department of Health and Environmental Control {DHEC)
permit limits.

WESTON performed the emission testing on 20 July 2006. The project team was comprised of the
following individuals.

Name Project Role
Temp Simpkins Project Manager/Test Team Leader
Wayne Roberts Technical Director
Melanie Wright Quality Assurance Manager
Bart McDaniel Test Team Member
Justin Hall Test Team Member
Natalie Hornsby Report Coordinator

Ms. Jacquelyn Taylor of Bowater coordinated the testing with mill operations and served as

WESTON's technical contact throughout the effort. A representative of DHEC was not present
during the testing.
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(@ SECTION 2

_— . RESULTS AND DISCUSSION

Tables 2-1 and 2-2 provide detailed summaries of the emission results with comparison to the
permit limits. The results are less than the applicable standard for the source. Any differences
between the calculated results presented in the appendices and the results reported in the summary
tables are due to rounding for presentation.

TABLE 2-1
NO. 2 RECOVERY FURNACE
SUMMARY OF PM EMISSION RESULTS
Run 1 Run 2 Run 3 Mean
Date 7120/06 7120/06 7120/06 —
Time Began 0830 1037 1326 -
Time Ended 0939 1145 1437 —
Stack Gas Data
Temperature, °F 380 384 379 381
Velocity, ft/sec 60 60 56 59
Moisture, % 26 25 26 20
CO, Concentration, % 13.0 12.7 13.1 12.9
O, Concentration, % 0.6 6.9 6.5 6.7
VER, x 10° dscfm 1.18 1.19 1.12 1.16
Production Rate, ADTP/hr 25 25 25 25
Particulate Matter
Isokinetic Sampling Rate, % 98 06 98 97
Emission Factor, It/ADTP 0.254 0.203 0.137 0.198
Permit Limit, Ib/ADTP mormm e - 2.75

KA03217W008W00NREPORTW2 RABOWATER CATAWBA JULY 06 #2 RF PM COMP RPT.DOC
17 August 2006 9:30 aan. Version 2-1



RESULTS AND DISCUSSION

TABLE 2-2
NO. 2 RECOVERY FURNACE
SUMMARY OF TRS EMISSION RESULTS

Run1 Run 2 Run3 Mean

Date 7/20/06 7/20/06 7/20/06 -
Time Began 0814 1133 1448 —m
Time Ended 1111 1430 1745 e
Stack Gas Data

Temperature, °F 383 382 380 382

Velocity, ft/sec 60 58 53 57

Moisture, % 26 25 22 24

CO, Concentration, % 129 12.9 13.1 13.0

O, Concentration, % 6.1 6.4 6.2 6.2

VIR, x 10° dscfm® 1.18 1.15 1.10 1.14
Total Reduced Sulfur

Concentration, ppm 1.67 227 2.29 2.08

Concentration, ppm @ 8% O, 1.46 2.02 2.01 1.83

Permit Limit, ppm @ 8% O, - - - 20

"The VFR for Run 1 is the average of Runs 1 and 2 of the concurrent PM festing, Run 2 is the average of Runs 2 and 3
of the concurrent PM testing. Run 3 is from an independent flow measurement.
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WE\ST@N SECTION 3

_— R SOURCE TESTING METHODOLOGY

The emission testing program was conducted in accordance with the U.S. EPA Reference Methods
summarized in Table 3-1. Method descriptions and quality assurance data are provided in the
referenced appendices.

TABLE 3-1
SOURCE TESTING METHODOLOGY
Appendix Reference
Quality
Method Method Control
Parameter Number Description Data Comiments

Volumetric Flow Rate 1,234 B.1 B
Gas Composition 3A B.2 E
Particulate Matter 5 B.3 E
Total Reduced Sulfur 16 B4 E

Integrated bag samples were collected during PM sampling at the Recovery Boiler and analyzed on the
calibrated O,/CO, analyzers.

Post-test equipment calibrations for the i)robe and pitot will be maintained on file at WESTON.
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APPENDIX A
SAMPLE CALCULATIONS
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APPENDIX A

SAMPLE CALCULATIONS

No. 2 Recovery FFurnace
Run No. 1

Meter Pressure (Pm), in. Hg

Pm = Pb+ 4H
13.6 in. H,O/in. Hg
where, Pb = barometric pressure, in. Hg
A = Pressure differential of orifice in. H;O
538 in B
Pm = 2947 in Hg+ 1538 in 1,0 _ 29.58in. Hg

13.6 in. H,O/in, Hg
Absolute Stack Gas Pressure (Ps), in, Hg

Pg

Ps = Pb+
13.6 in. H,O/in. Hg

where, Pb = barometric pressure, in. Hg
Pg = Static Pressure, in. H,O

~Q.62in.H,0
13.6 in. H,Ofin. Hg

Ps

Il

2947 in. Heg + = 2942in. He

Standard Meter Volume (Vmstd), dscf

17.64°Rfin.Hg x Y x Vm x Pm

Vistd =
T
where, Y = meter correction factor
Vm = meter volume, cf
Pm = meter pressure, in. Hg
Tm = meter temperature, R
17.64°R/in. H 1992 44. ¢ 29.58in.
Vinstd = 7.64°R/in. Hg x 0.9920 x 44.808 ¢f x 29.58in. Hg = 42.280dscf

549°R

KAO39PNO0SWONREPOR' T2 RABOWATER CATAWDRA JULY 06 #2 RF PM COMP RPT.DOC
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WESTEN
L WSO TTIONS S APPENDIX A

Standard Wet Volume (Vwstd), scf

Viwstd =0.04707 fr'/ml x Vic
where, Vic = volume of 1,0 collected, mL
Viwstd =0.04707 fr'/mL x 314.6 mL = 14.808 scf

Moisture Fraction (Measured), (Bws)}

’ 14.808
Bws = Viwsrd _ scf = 0,250
{Vwstd + Vmsid) 14.808 scf + 42.280 dscf
where, Vwstd = standard wet volume, scf
Vmstd = standard meter volume, dscf
Moisture, %

Moisture = Bws x 100 = 0.259 x 100 = 25.9
Molecular Weight (DRY) (Md), 1b/lb-mole
Md = (0.44 x % CO,)+(0.32 x % O0,)+(0.28(100 - % CO, - % O,))
Md = (0.44 x 13.0)+(0.32x0.6)+(0.28(100 - 13.0-6.6)} = 30.341b/lb - mole

Molecular Weight (WET) (Ms), Ib/lb-mole

Ms = Md {I- Bws) + 18(Bws) where, Md = molecular weight (DRY), tb/lb-mole
Bws = moisture fraction, dimensionless

=
]

30.34 IbAG - mole (1-0.259) +18(0.259) = 27.14 Ib/b- mole
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APPENDIX A

Average Velocity (Vs), ft/sec

vs= 85491 J (o6 - mole)(in. Hg) - JDelta P avg. x JP TSM
5 X S

sec {“R)in. H,0)

where, Cp = pitot tube coeflicient
Delta P = velocity head of stack gas, in. H,0
Ts = absolute stack temperature, °R
Ps = absolute stack gas pressure, in. Hg
Ms = molecutar weight of stack gas, Ib/lb-maole

840 °R
20,42 in. He x 27.14 Ib/1b - mole

Vs=8549 S

(IbAb - mole)(in. Hg)
sec

x 084 x 0812 in.HZO X
{°R)(in.H,0)
Vs = 59.80 ft/sec

Average Stack Gas Flow at Stack Conditions (Qa), acfm

Qa = 60 sec/min x Vs x As where, Vs = stack gas velocity, ft/sec

As = cross-sectional area of stack, ft*

Qa = 60 sec/min x 59.80 fifsec x 71.82 ft* = 2.58 E+05 acfm

Average Stack Gas Flow at Standard Conditions (Qs), dscfm

°R Ps
s =17.64 x Qa x {I-Bws) x ~—
Q in. Hg 4 Ts
where, Qa = average stack gas flow at stack conditions, ft*/min
Bws = moisture content (dimensionless)
Ps = absolute stack gas pressure, in. Hg
Ts = absolute stack temperature, °R
2942 in H
Qs =17.64- x 258 E+05%L ¢ (1.0.250) » 2220008 e p 05 dscfin
in. Hg min 840°R
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APPENDIX A

Percent Isokinetic Sampling Rate (%])

Q0945 (in Hg)(min)/ °R)(sec) x Ts x Vmstd

% 1
Ps xVs x An x & x (/- Bws)
where, Ts=avg. stack temperature, °R

Vmstd = standard meter volume, dscf
Ps == absolute stack gas pressure, in. Hg
Vs = stack gas velocity, ft/sec
An = cross-sectional area of nozzle, fi?
G = total sampling time, min
Bws = moisture content {dimensionless)

o 1 0.0945(in. Hg)(min)/{ °R)(sec) x 840°R x 42.280 dscf

‘0 =

29.42 in.Hg x 59.80 fifsec x 412 E-04 f* x 64 min x (1-0.259)
% = 97.6

Particulate Matter Concentration at Standard Conditions (Cs), gri/dsct

Cs = 154380 « Mn _ 5 s8r 001728

: = 0.0063 g1/d.
g Vmstd g  42.280dscf gridsef

where, Mn = particulate matter collected, g
Vmstd = std. meter volume, dscf

Particulate Matter Concentration Corrected for Q,, Cs @ 8% O,

;&7 20.9-8% O,
s, x
dscf  20.9-measured % O,

20.9-8% 0,

Cs=0.0063 x /2222
20.9-6.6%0,

Cs=0.0057
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APPENDIX A

Particulate Matter Emission Rate (PMR), ib/hr

min

Cs x Qs x 60—
PMR = hr

7000 3
Ib

where, Cs = particulate conc. at std. cond., gr/dscf
Qs = avg. stack gas flow at std. cond., dscf/min

0.0063 5 x 118 +05 bef x 605
PaiR - dscf nin Y~ 6.31b/hr
.
7000 5"
b

Particulate Matter Emission Factor, Ib/ADTP

Emission Rate, lb/hr

ER =
Production Rate, ADTP/hr

ER = %;;« = 0.254 [b/ADTP

Total Reduced Sulfur Concentration Corrected for Recovery, ppm

Measured Concentration, ppm
= PP | x 100
% Recovery

1.66
= (99.6%} x 100 = 1.67 ppm

Total Reduced Sulfur Concentration Corrected to 8% O, ppm @ 8% O,

21 -
= Recovery Corrected Concentration, ppm x 8
21 - Measured O,

21 - 80
= [.67 [m) = ].46 ppim @ 8% 02
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APPENDIX A

Total Reduced Sulfur Emission Rate, Ib/hr

TRS conc. x MW x Qs x 6()@)( 28.32 L

ER = - /uL dscf
24.04 o 10x10° x 2y 454 £
g - mole L b
gR = 107 x 34.08 x1ISE+05 x 60 x 2832
24.04 x1.0x10° x 454
ER = 1.0Ib/hr

Total Reduced Sulfur Emission Factor, Ib/ADTP (EF)

EF = {b/hr
ADTFPMr

gr = L0
25

EF = 0.042[b/ADTP
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APPENDIX B
TEST METHODOLOGY

B.1

B.2

B.3

B.4

VOLUMETRIC FLOW RATE
GAS COMPOSITION
PARTICULATE MATTER

TOoTAL REDUCED SULFUR
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3\
- — \WP/5OLUTIONSE APPENDIX B

B.1 VOLUMETRIC FLOW RATE

Mass emission rates are calculated by multiplying measured target analyte concentrations by
calculated volumetric flow rates. Volumetric flow rates are calculated using measurement data
obtained by EPA Reference Methods 1-4.

The ductwork is measured at the sample location to the nearest 0.25 inch using a steel tape measure.
Traverse points are selected in accordance with EPA Reference Method 1 on the basis of ductwork
dimensions, geometry, and upstream and downstream disturbances. When a sample location does
not meet EPA Reference Method 1 criteria, the maximum recommended number of traverse points
is used.

Gas Velocity

The velocity of the gas stream is measured in accordance with EPA Reference Method 2 by reading
the instantaneous velocity pressure with an inclined manometer at each traverse point using either a
standard “P” type or an “S” type pitot tube. The stack pressure is calculated from the measured
static pressure of the stack and the ambient barometric pressure. The static pressure is measured by
using the static side of the pitot tube, and the barometric pressure is measured using a calibrated
aneroid barometer. Magnahelice gauges with scales of 0 to 5 and O to 25 inches of water or an
inclined manometer with a scale of 0 to 10 inches of water are used for velocity pressure
measurements. Manometer selection is determined by the velocity pressure of the gas stream. A
manometer with a 0 to 0.25 inch scale may be used when the velocity pressure of the gas stream is
less than 0.02 inches of water. By convention, any measured velocity pressures of less than
0.005 inches of water are recorded and reported as less than 0.005 inches of water. The stack
temperature is measured with a calibrated thermocouple and pyrometer.

For low velocity pressure measurements (less than 0.005 inches of water) a hot wire anemometer may
be used to measure the velocity of the gas stream. The indicated velocity is used without correction
when the gas stream is ambient air with a moisture content of less than 65%. The indicated velocity is
cormrected in accordance with procedures specified by the manufacturer when the moisture content
exceeds 65% or when the dry gas fraction is something other than ambient air.

(zas Composition and Moisture Content

The composition of the gas stream is measured in accordance with EPA Reference Method 3A
using an analyzer.

Integrated samples are collected by withdrawing a sample from the source through a moisture
condenser into a Tedlare sample bag. The bag is then analyzed using a calibrated 0,/CO; analyzer.

KAD3HITGGEONREPORTW2 RMBOWATER CATAWBA JULY 06 #2 RF PM COMP RPT.DOC
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$ APPENDIX B

The moisture content of the gas stream is determined using one of the following procedures:

» For sources requiring testing by EPA Reference or Test Methods 5, 8, 12, 13, 17, 23, 26A,
29, G010, or 0011, moisture is determined by EPA Reference Method 4. At the conclusion
of each run the volume of condensed moisture in the impingers of the sampling train is
measured and used to calculate the moisture content of the gas stream.

» For sources with temperatures greater than 212 °F, the approximation technique described
in EPA Reference Method 4 may be used with midget impingers to condense moisture
before dry gas volume measurement.

* For sources with a temperature of less than 212 °F, wet bulb/dry bulb temperature
measurements may be made, and the moisture content calculated using vapor pressure
tables.

When multiple methods are used for moisture determinations, the lowest moisture value is used for
volumetric flow calculations.

The molecular weight of the gas stream is calculated using the measured moisture, oxygen, and
carbon dioxide concentrations. The balance of the gas stream is assumed to be nitrogen. The
volumetric flow is then calculated at stack and standard conditions using the calculated molecular
weight, the measured stack temperature, and measured velocity, stack and barometric pressures.
Standard conditions are 68 °F and 29.92 inches of mercury and 0% moisture.

Data Acquisition and Reporting

Data are recorded at the time of collection on preprinted data sheets. Calculations are performed
(where possible) with preprogrammed calculators or spreadsheet software.

Quality Control

Quality control procedures for volumetric flow measurements involve leak checks of pitot tubes,
pitot tube lines and manometers; periodic analysis of ambient air and duplicate analysis of source
gas samples with the Fyrite analyzer; triplicate analysis with the Orsat analyzer; and periodic
calibration checks of thermocouples and pyrometers.

Data transfers are minimized. Data sheets are checked for completeness and accuracy.
Calculations are verified by a second person.
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WESTEN
L "\ WP /SO IUTIONSS APPENDIX B

B.2 GAS COMPOSITION (INSTRUMENTAL)

Oxygen (O,) and carbon dioxide (COy) testing is conducted in accordance with EPA Reference
Method 3A.

Sampling Equipment and Procedures

Figure B-1 illustrates the sampling system. The sample is withdrawn continuously from the source
through a heated probe, filter, and sample line to a sample conditioner which removes moisture from
the gas stream. The sample is then transported to a California Analytical Model 300 O; analyzer and a
California Analytical Model 300 CO; analyzer.

Sample Analysis

The O, analyzer uses an electrochemical cell or paramagnetic detector and the CO; analyzer uses a
non-dispersive infra-red (NDIR) detector to produce an electrical signal which is linearly proportional
to the O; and CO, concentration, respectively.

Data Acquisition and Reduction

Data is acquired electronically using an IBM compatible computer and software designed by
WESTON for EPA Reference Method 3A analysis. This system generates a calibration curve,
converts electronic signals into concentrations, and provides one-minute averages during the sample
run and an average concentration over the duration of the sample run.

Quality Control

At the time of analysis, O, and CO; in nitrogen calibration gases certified according to EPA Protocol-1,
are used to calibrate the analyzer and to determine a bias correction factor for the entire system bias in
accordance with EPA Reference Method 3A. The calibration gases are introduced directly to the
analyzer to generate the calibration curve. A zero gas and an upscale calibration gas is introduced at
the probe and recovered through the sampling and analytical system. A bias correction factor is
calculated using the ratio of the concentration measured from the sampling system and concentration
measured directly at the analyzer. Sample run averages are corrected for system bias results.
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WESTEN
L \WF/SOLUTIONSE APPENDIX B

B.3 PARTICULATE MATTER

Particulate matter (PM) emission testing is conducted using EPA Reference Method 5. EPA Reference
Methods -4 are used, as appropriate, for traverse point selection, determination of stack gas molecular
weight, stack gas moisture determination, and volumetric flow rate.

Sampling Equipment and Procedures

The sampling train utilized to perform the PM sampling is an EPA Reference Method 5 train
manufactured by Graseby-Nutech, Graseby-Anderson, or Apex Instruments (see Figure B-2). A
measured borosilicate, quartz glass, or stainless steel (316) nozzle is attached to a heated (248 £ 25 °F)
borosilicate or quartz glass, or stainless steel probe of appropriate length. The probe is connected to a
heated (248 £ 25 °F) borosilicate glass filter holder containing a 9-cm glass fiber filter (preweighed to a
constant .1 mg weight). The first and second impingers each contain 100 mL of distilled water, the
third impinger is empty, and the fourth impinger contains 200 to 300 grams of dry preweighed silica
gel. The sccond impinger is a standard Greenburg-Smith type. The first, third, and fourth impingers
are of a modified design. All impingers are maintained in a crushed ice bath. A gas measuring control
console with a leak-free vacuum pump, a calibrated dry gas meter, a calibrated orifice, and inclined
manometers are connected to the final impinger, probe, heated filter holder, and pitot tube via an
umbilical cord to complete the train.

Flue gas velocity is measured with a calibrated S-type pitot tube (provided with extensions) fastened
alongside the sampling nozzle, Flue gas temperature is monitored with a calibrated direct readout
pyrometer equipped with a chromel-alumel (Type K) thermocouple positioned near the sampling
nozzle. The probe, filter box, and impinger exit gas temperatures are monitored with a calibrated direct
readout pyrometer equipped with Type K thermocouples positioned in the probe, heated filter chamber,
and in the sample gas stream after the last impinger. Stack gas stream composition (carbon dioxide
and oxygen content) is determined as previously described. The sampling rate is adjusted, based on
stack velocity, at each point to ensure the sample is collected isokinetically.

At the conclusion of each test, the sampling train is leak checked. Upon completion of a successful
leak check, the sampling train is dismantled, openings are sealed, and the components recovered as
described below.

* The glass fiber filter(s) is/are removed from its holder with tweezers and placed in its
original container, along with any particulate and filter fragments (Sample Fraction 1).
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* The probe and nozzle are separated and the particulate rinsed with distilled water or acetone
into a polyethylene container while brushing a minimum of three times. Particulate
adhering to the brush is rinsed with the appropriate solvent into the same container, The
front half of the filter holder and connecting glassware are also rinsed. These rinses are
combined (Sample Fraction 2).

¢ The total liquid content of impingers one, two, and three are measured volumetrically for
stack gas moisture content calculation. This liquid is discarded.

* The silica gel is removed from the last impinger and immediately weighed to the nearest
0.1 g for stack gas moisture content calculation.

¢ Aliquots of the appropriate solvents and a filter are retained for blank analyses.

Each sample bottle is labeled to clearly identify its contents. The liquid level is marked on each bottle.
The samples are then secured for transport to a laboratory for analysis. Sample integrity is assured by
maintaming chain-of-custody records.

Sample Analysis

The particulate analysis proceeds as follows:

* The sample filters (Sample Fraction 1) and blank filter are desiccated for 24 hours and
weighed to the nearest 0.1 mg to constant (+ 0.5 mg) weight.

¢ The nozzle, probe, and front half of the filter holder wash samples (Sample Fraction 2),
along with the solvent blank, are evaporated in tared beakers, then desiccated and wei ghed
to the nearest 0.1 mg to constant (+ 0.5 mg) weights.

The total weight of material measured in the front half wash in addition to the weight of material
collected on the glass fiber filter represent the total PM catch for each train. Blank corrections are
made where appropriate for all sample weights.

Data Acquijsition and Reduction

Data are recorded at the time of collection on preprinted data sheets. Calculations are performed with
preprogrammed calculators or spreadsheet software. Data transfers are minimized. Field and
laboratory data sheets are be checked for completeness and accuracy. Calculations are verified by a
second person.
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Quality Control

Dry gas meters are calibrated before and after sampling. Thermocouples are calibrated against
mercury thermometers, and aneroid barometers are calibrated against a mercury barometer. WESTON
participated satisfactorily in the most recent dry gas meter audit supplied by the EPA. Those data are
on file at WESTON.

Prior to and following each run, the sampling train is leak checked. An acceptable leak rate does not
exceed the lesser of 0.02 actual cubic feet per minute {(acfm) or 4% of the actual sampling rate. The
isokinetic sampling rate is calculated at the completion of each sample run. If the isokinetic sampling
rate is not within 100% + 10%, the sample run is repeated.

Samples are transported to the laboratory under chain-of-custody. Solvent blanks and filter blanks are
analyzed at the same time as the samples. The mass collected on the filters and the mass in the probe
wash are corrected by the blank measurements.

WESTON uses Class S weights during each stage of the analysis to verify the accuracy of the balance.
The balance is repaired and recalibrated before proceeding if there is a significant difference in the
actual mass and measured mass.

B.4 ToTAL REDUCED SULFUR

Total reduced sulfur testing is performed using the procedures described in EPA Reference
Method 16. When TRS data must be oxygen corrected, EPA Reference Method 3 using an Orsat
analyzer, is performed on an integrated bag sample to measure oxygen concentration.

Sampling Equipment and Procedures

Figure B-3 illustrates the sampling system. A Teflone-lined, stainless steel probe of sufficient length
to monitor the gas stream (without wall effects) is used to extract a gas sample from the emission
source. 'The probe tip is directed away from stack gas flow to minimize particulate and moisture
entrainment. The probe is connected directly to the recovery gas line and sample conditioning system.

The sample conditioning system consists of a Teflong impinger containing 1.5M citrate buffer,
adjusted to a pH of 5.4 to 5.8, maintained in an ice bath. Moisture is condensed in the impingers,
yielding a dry sample and thus eliminating the need for heated sample lines. Even though the impinger
set traps entrained particulate matter, very fine particulate matter is removed by a Balstong AQ
Microfiber filter installed at the impinger outlet.

An unheated nylon line is connected from the filter to the sample pump inlet. Sample line length and
connections are minimized to reduce surface adsorption of TRS and the possibility of leaks.
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The pump outlet is connected directly to a constant pressure bottle. At this point, a major portion of the
sample is vented to the atmosphere, and the remainder is used to charge the gas chromatograph (GC)
sample loop. The GC sample loop outlet is connected to a Tedlare gas collection bag gas sample
collection and subsequent analysis using an Orsat apparatus.

Sample Analysis

Separation of hydrogen sulfide (HzS), methyl mercaptan (MeSH), dimethyl sulfide (DMS), and
dimethyl disulfide (DMDS) is accomplished by gas chromatography on a SPB1 Capillary column.
After resolution of H,S, MeSH, and DMS, the Capillary column is backflushed to achieve resolution of
DMDS within 2-3 minutes from sample injection. The gas chromatograph is operated on periodic
cycle to produce a minimum of ten injections per hour.

Detection of reduced sulfur compounds is accomplished with a flame photometric detector (FPD). The
FPD response is calibrated before and after every three hours of testing, using gas phase standards
prepared from gravimetrically certified permeation devices.

Data Acquisition and Reduction

The FPD responses are recorded by an IBM compatible computer equipped with software designed by
WESTON for reduced sulfur compound analysis. The software controls the timing of the gas-
chromatographic cycle, integrates and records peaks, performs calculations, and prints the results.
Calibration curves are generated by the software using log-log linear least squares best fit of the data.

Quality Control

Permeation devices certified by the vendor are used to calibrate the FPD response. The temperature of
the devices is maintained at a constant value (as certified by vendor) to ensure a constant, accurate
permeation rate. ‘The temperature of the permeation chamber is verified at the time of sampling with
an National Institute of Standards and Technology (NIST) traceable mercury-in-glass thermometer.
The temperature of the permeation chamber is maintained at 50.0 + 0.1 °C throughout the sampling,

VICI-Metronics, Santa Clara, California, supplied the permeation devices for the testing. The devices
are gravimetrically analyzed to measure the emission rate before shipment.

Various concentrations of the permeants are generated by varying the flow of the diluent gas stream
over the devices. A calibration curve is constructed of at least three concentrations of each permeant;
three successive injections at each concentration yield peak areas that differ from the mean peak area
value by less than 5%.
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Sampling system integrity is evaluated after every three hours of sampling by injecting a low
concentration of H,S at the probe tip and recovering the sample through the sample conditioning and
sample transport subsystems. The same gas stream is then introduced directly to the GC sample loop.
The ratio of concentrations corresponds to the system correction factor. This factor is then used to
adjust measured reduced sulfur compound concentrations.

A system audit gas (of appropriate H,S concentration) is used to evaluate the analytical system
integrity each test day. Audit gas results will be within 10% of the certified cylinder concentration.
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PARTICULATE MATTER
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RBowater
Catawba, South Carolina

ISORKINETIC CALCULATIONS

03917.008.007

No. 2 Recovery Boiler

Run Number 1 2 3 Mean
Date 71206/06 7:20/06 120006 --
Time Began 830 1037 1326 -
Time Ended 939 1145 1437 --
INPUT DATA
Sampling Time. min (Theta) 64.0 64 64 64
Stack Diameter, m. (Diay 114.73 114.73 114.75 114.75
Barometric Pressure, in. Hg (Ph) 2947 2947 2947 2947
Static Pressure, in. H20 (Pg) -0.62 -0.62 -0.62 .62
Pitot Tube Cocfficient P 0.84 0.84 0.84 0.84
Meter Correclion Faclor (Y) 0.9920 0.9920 0.9920 (.9920
Orifice Calibration Value (Delta Hig)y 1.6830 1.6830 1.6830 1.6830
Nozzle Diameter, in. (Dn) 0.273 0.275 0.275 0.275
Meter Volume, ft"3 (Vm) 44.808 45.268 43.840 44.639
Meter Temperature, “F (Tm) 88.6 99.6 105.6 979
Meter Temperature, “R (Tm-R) 548.6 559.6 363.6 5579
Mgter Orifice Pressure, in. H20 (Delta H 1.538 1.336 1.391 1.488
Ave §q Ri Orifice Press, (in. H2O)™4 ((Delta HY'4)ave) 1.236 1.237 1.178 1.217
Volume H20 Collected, ml. (Vlc) 314.6 2974 296.7 3029
CO2 Concentration, %% (CO2) 13.0 12.7 13.1 129
02 Concentration, %o (02) 6.6 6.9 6.5 6.7
Ave 8q Rt Velo Head, (in. T1200% ((Delta P)'2)avg) 0812 0814 0.767 0.798
Stack Temperature, “I¥ (Ts) 3804 3845 378.9 381.3
Stack Temperature, “R (Ts-R) 840.4 8445 8389 841.3
Particulate Collected, g (Mn) 0.0172 0.0135 0.0093 $.0133
Moisturc Fraction (at Saturation) (BWS) NA NA NA NA
Production Rate, AIDTP/hr (Pr) 25 25 25 25
CALCULATED DATA
Nozzle Area, i (An) 4. 12F-04 4,12E-04 4.12E-04 4.12E-04
Stack Arca, ft (As) 71.82 71.82 71.82 71.82
Stack Pressure, . Hg (Ps) 2042 29.42 2942 29.42
Meter Pressure. in. Hg (Pm) 29.58 29.58 29.57 29.58
Standard Meter Volume, ft* (Vmstd) 42.280 41.879 40.110 41.423
Standard Water Volume, {t° (Vwsid) 14.808 13.599 13.966 14,258
Moisture Fraction (Measured} (BWS) 0.259 0.251 0.258 0.256
Moisture Fraction (lower sal/meas) (BWS) 0.259 0.251 0.238 0.256
Mol. Wt. of Dry Gas, lb/lb-mole (Md) 30.34 3031 30.36 3034
Mol. Wt. of Stack Gas. Ib/lb-mole (Ms) 27.14 27.22 27.16 27.18
Average Stack Gas Velocity. ft/sce (Vs) 59.80 59.98 56.46 58.75
Stack Gas Flow, actual, [t'/min (Qa) 257689 2584065 243275 253143
Stack Gas Flow, $td |, [t"min (Qs) 117870 119060 111646 116192
Isokinetic Sampling Rate, %o (%el) 97.6 95.7 97.8 97.0
Particulate Cone @@ Std Cond. it (Cs) 0.0063 0.0050 0.0036 0.0049
Pasticulate Cone @ 8 or 10% Oy, grAt’ 8 (Cs@8 or 10%402) 0.0057 0.0046 0.0032 0.0045
Particulate Emission, lb/hr (PMR) 6.3 5.1 34 4.9
Particulate Emission Rate, Th/ADYTP ER) 0.2336 0.2030 0.1369 0.1979
Calibration check (Yqa) 1.0231 1.0244 1.0122 1.620
Percent difference from Y 2.81%

KRGO XXX XN, 2 RB SUMM

8/15/2008 3:23 PM



&.“ !AN\W m\a,ﬁw\.«\
\»uu x\@ il - RS2 m mm&j

swswwos| 1 ieg ubg By

\sm“ﬂw m% +08Z] 0% hph [2€C T [ A 81180

| Bay \ si Bay 1 awnioa B0l H Ell2q By d B112Q Hbg Bay

dwe] xe|N oBA XEN dws) xep XBINUIN XEW/UIA

ALT F| 2G| Lt | ¢EE Th | ©3% | SV Z0L By B Ve T LSO A |1
=Pt 9| BE] V] S¢E Np [ To% | & I3 “o1 A7 N
Sy o NG T BT | AT Gh TS YE < IhL AT H7FT e A
ROE] G | 15[ beel AT | Fh | ©3% | G bl SEN 7 €S
L5E G Fel LEE | =ee] ] Ph | ©3¢ | &t bl FT7 Iz T |k
S G Be<| ORc Ch [ 12z | DB 9L | DL | AL AT
TRE] G | ©G | LET] b E 5 V2% | LGk LTt el ik |
CeE TG g He T T el S I N T R L R
eS| & | ©5| Lee| et SE| BLY | pptb| BIT Gl K
THE C | €9 LEY] GE Lo | 8% | S LLL HE ! 5" SRR
2GE S €% | B AgT =¥ | 1@< | b RLD 55T NS A
T 2 Q.5 | Az _Se #5 &S T el G T O o =
ot & | b&] GT] ThE £5 | esg|  ShIL| ST o G I
oL R R AN cE 1 3Bs] LOb] L] L3 U [¢
6S€  F| bh | OUC] LT ST Bte \m,mav 7% u_ | _o03a g [z
E : 0y > , Lt b (] R

ou / 584 ou ; $8A &, asuodsay abuey) dwis | Er Sl BSIBARIL 210 (4,) dwe ] Jsquy VIS m WA ioerdo
By / ssed Iey ; sseg (2 -7 nedsssed A0 auwi; sjdweg ~ 5 e (BH u) ss21g ‘oleg
dwas ) acusIsey T it {4 org jo ealy . (O% u) ssaud oneig so-nrsay 9& ereq aiduieg

dita] xog Jalay T (1) ei sjzzoy Bay = (d,) s ] JeRpoRIs  salog Aenoday 2 oN UGHBOOTPUN0G

189G 188 41504 195 1se{-2id yoouyy dwa} _ZeE VOY Gl @(220N (4,) meradwa, e Gl =1eg
U oA ou ; sek 7 ou / §5 poob 12810 ve'o WaoIB0D 10Hd A KD % 20 5 QI poLIBlN 1581
ou NM% ou / e ou / Sak poof 1oud [ 991 Qi sidnosousal / oid 1o Ad % 200 s b QFon uny
el e {BH up) @ Ho8YD Hee ES [BUSRY 800.1d {B) pheomg "2 7 VO oI al e duseg

& &Q KO Foll7 (M) uea) sidweg O JRbES yibua / Gl 500id (lw) jop, JeBuduy DEH T 0l 3IN0S/3R0W
|2ul $ Wod-pin jeniy SHoaYD Year £ 77 H 8@ x0g Je18 SUMSION % Qi weloid
J%W Nﬁo 101984 .me.\, , A x0g J=Isiy pPaWINSSYy L00°800° L1680 # G

V] Qi xog s SUORPUOD ¥2BIS Iajemog el

jor ~e0ed : < LHAHS VLVA dTd14 DILANIMOSI

;U
<t 2=V



o SE LSioly

b Sé oS!

Mux(x . w Nt SIHT RUCVSIEERT
ﬂ SIUBIWOS \T\_»_MQWW%E b n¥o u ze..—..
- * . ™ e L~ . *
duwia | xepw oep Xely | dwel xepn XBIN/UIA XBW/UIA E N Mv%m... @@ \Nm,m i mm«% \m w%&“w“ﬂ&j Iﬂmﬂu%%{ f \n\_\m‘us_wmnumhm mé%
!
i

R k9] L] HST] €ht i G e A% RS AE “ab sl +¢ R

LIGC Sy NG | Bl Thic i UL g “Y "D AT L a5y A

LGE G AGT e | FhE ] TOT| LD% | 2 e LG BT 95 )

The g EETENE LT ] TOU | LS8 [ AR ) o T h1 T F 5

TETE < S| IHT] WU i €« N, A= TSEEN R ] T o I

bt = o YT fhE i PO e DG 25! PR h <

Gt e G | IS LhT To ] 9 | b T e T PV o Z

he & ] VO] AT RRU QQ] A% & 0D =l A L i

BRE S| 915 S9%| RRE QOT T Fae | T LEE|  &h1 S ) Ty 5

CGT G| G e | Rt Dh | 9% | G RCD lg8he ] Gl zz 2

Hat Y oY 1T hEY bb A, VITTS PR CEETO w2z a

I 7 MEIRCEAE S “GhH | = b VL Lo o 5

T G LS T RGY | hEE “h | e RS Pl GL W il )

1w <y = L% QX Lb €A% eV LY LT 1 I3

L2 3| 5 e eGT _SG | 238 g s 3 2L C g Z

— L0 ) : # !

TR R0E o)

ol sah ou ; sah ¢ @suodsay abueyn dws] o Sid @SBRI (B0 (4.} dwa) wequy BT T WS ersdo
e ¢ ssed e / ssed (2 +) iedssed -+ 5f sl Bldwes Il LT (BHu) ssaig oieg
duws a2usiaey CaIL (i) oIS Jo ety CH' = (o w) ssa1d onEIg 9061 ejeq sidureg
dwsa | xog Jajen SeET (U1} eiy azzoN Bay - (d,) dwa) Jslep foRIS  olog ARACIRY 2 ON UONES0 YIDIN0S
198 189 11504 185 1881 -84 yoaysn dway BLET AN 0l BJ2ZON i DE¢ (4,) ameradwa] 6L al seg
ou /ol ou / sah/ ou //SBh., poof 1esi0 ra’o WBIDIYB0T 10U &S5 1oA AT % ‘20 5 Ol POUdIN 158 L
ou 55k ou / 384 ou jrEai/ pooB 1olid B Qi @idneoowsy | / 101d Y 104 A % 200 z Qy'oN uny
| e 3/ (Br 1) @ poeu D Hes S8 feLRIE] 00 {6} 126 eoig % AT at 207 dueg
Bler 1 7 QIR () urea), iduwes of Jtedd wbu=") ; j 8qoig () 1A sobuidul 98 YF  isomogepon
[Eul4 7 juicg-piil JEI3IU| SHIIYD Hea 351 H [2Q xog o1 | A AIMSION Y% alweeloig
] the A Xog ey |[Bn) alNSs £00°800°/LBED #OM
16 towedy NHQMN Q1 %og e v mmo_mv:%o ¥orlg 12jeMog wens
j 1oy e & LAHHS VLVA ATAIA DLLANIOSI

e



8 X si0w
7 .
v Lo oSt Z3L11 | 00bG-O
spawwod| Y jsq ubg By
2’ <all Eh ) LaL0
dwolxewy | oeaxew |dwapxew | xepunw | xewmuiw \Ep Bay o \@# >¢ W ﬂdow _ﬂm.mv \_u w_muwmq \V Moo carm_. By
/
\
f
SzZ| S | +7 | &rE| o5 | 77| SIS | F98 963| ot SO LS 39 | X
P8Y =5 £77 b ST \ L GJ L5 (AP &l TSC) Qg 7
NEZ £ ¥ Lie]  ohf | Q7 (L€ 0 163 s ) S 1) 3% »
e b ] <7 LT ohe LO1 3Le F 332 Qg ! S 75 5
Scr - 1e? bh&| ORT ba | LLE L S88% L) bLs QO Sh T
hmn _c O | €SE | €-sE Cal % g ¢3Z I+ =0 rh e
+£.C &) £9 ¢-ST St Rlel L% ~a%d byl b<Q Qh 2
esZ T | 5] 58] 5%% 5071 slLg + LS Le') LSQa e Y
fs€| # (7] gs¢| Q¥ | SO/ | blsg LRe2 £ B0 i 2
s Fow 2| ol o] Sl [ o% [ o=ig] 3l [ Bsa g1 | &
BET| " =5 | #vE | RE| BT | S T =32 €1l ey \2°'Q v ]
£ 8 o7 «w...\.u AT = Ml.& H0} 182 _Consb mu.q.; <.51'a Q7 S
7EE - 977 | 5% % gal 12 5 €2 21l e N ¥y
AL =5 65 | S| —~zl Q) [§:§3 L. "9%)5% Y RS 1l <
L% F 1T 27| 9R€| aF¢ 107 03% 5 LEI[ W) 799 2 2,
CeZ| 4 | F) | T ! X lo] | 235 Zz3553] ol Z91Q i )
+2G TS58 A sl 0
LLxz
ou / sk ou ; sak ¢, asuodsay abueyy dwa | )] sid asiaAel] [Bjo] (4,) dwa] jusiquy tg ioyesado
Il / ssed Ile4 / ssed (o2 -1+) tedyssed by awi) sidwes L+ b (64w ssad oreg
dwa] sousiajey 2R L, (1) xoeys Jo Ay LTI — (O%H w) ssaid onels 90-INr-61 sleq s|dwes
dws | xog Jaiap B e (w) e1q sjzzoN Bay (4,) dwa] Jslep 4oB}S  Jajiog A1anoosy Z ON ucle007/821N0S
18S IseL)sod 18g Jsa | -8ld 3oeyo dway SLT NNV al sizzoN (d,) eimesadwa] INr6L al=eq
ou / %&w ou / wW& ou __m\ poob jesi v8'0 JuUBI0B0D) 10Nd A5 .\.M. 1o A9 % ‘2O S al poyispl ¥sa
ou __@.&\ ou \wm> ou / pooB 10114 _ QNTA @l 8|dnooowuay] /10ld 4 + _ 1oA A4 % ‘200 € al'oN uny
Ly I o (BH u) @ %o8UD Yo SS 3 euslensgod [ C! [ 0 (B) 126 eoINIg PRSI D] al 007 'dwes
i <) \ ,‘r\ﬁvh\u (4) uted ) sidwes | LL >4 ybua  al egoid T.m._w il i (1w) jop JeBuidwy mw m CF ql e21nog/epol
|eui4 Juiod-pip [eniu] s)o9y9 yea < ") Hlegxogislew, = e i BINISION % alweloid
7 r Z A Xog Il Enjo BLUNSS 200'800°2L6€0 #O'M
QvMU N Jojed M ’% Q| xog Js1e N mmo_u_ﬁ:%uu YoBlS lsiemog D
) = s LAAHS V1VA A 1414 DILANIIOSI

I Eg

L9l 2




Client

SAMPLE RECOVERY FIELD DATA

Location/Plant

03917.008.007

5
Bowater W.0O. #
Catawba, SC Source & Location

No. 2 Recovery Boiler

Stack

Run No.

ks

20

Sample Date ﬁ-JuJ-OG

Sample I.D.  Bowater - Catawba, SC - No. 2 Recovery Boiler - 1 - 5 - - Analyst @[\{\

Recovery Date

Filter Number E’ @? /2

07/[20/ s

Impinger
1 2 3 4 5 6 i Imp. Total 8 Total
Contents Di H20 Di H20 Empty Silica Gel

Final 30 ol SOr |349.2

Initial 100 100 J00 3387

Gain 240/ e 206/ €0 /3“_1&
Impinger Color Labeled?
Silica Gel Condition Sealed?

Run No.

2

A0
Sample Date 49-Jul-06

Recovery Date 7/ zo/ bt

Sample I.D.  Bowater - Catawba, SC - No. 2 Recovery Boiler - 2 - 5 - - Analyst BN Filter Number (FO ?d,
Impinger
1 2 3 4 5 6 7 Imp.Tqtal 8 Total
Contents Di H20 Di H20 Empty Silica Gel
Final | 200 | %0 Ug( |3253
Initial 100 100 200 |BA39
L~ g
Gain 2061 80 /] %61 ] L5 1.4
Impinger Color Labeled?
Silica Gel Condition Sealed?
S0 )
Run No. 3 Sample Date _#6-Jul-06 Recovery Date 7/2¢/0(
I : Z oy
Sample .D.  Bowater - Catawba, SC - No. 2 Recovery Boiler - 3 - 5 - * Analyst %L FilteraNumtr)\/e(r‘?8'7-??_‘)’(7-)“?a &1
. Impinger
1 2 3 4 5 6 7 Imp.Total 8 Total
Contents Di H20 DiH20 Empty Silica Gel
Final | 320 i HE¥ 3390
Initial 100 100 200 (3269
Gain A0~ (.04 1 ﬂgéf /&.7'/.;1‘1(3,1
Impinger Color Labeled?
Silica Gel Condition Sealed?

Check COC for Sample IDs of Media Blanks

/AP



RUN DATA

Number 3
Client. Bowater Project Number: 03917.008.007
Location: Catawba, SC Operator.  T. Simpkins
Source:  No. ﬁ Recovery Date: 20 Jul 2006
Calibration. 1
Time 02 (0107
mv % my %

Starting time 11:57

No. 2 RF- PM Run 1
11.57.46 2666 6.5 2196 13.0
11.58:16 2668 6.6 5197 13.0
11:58:46 2672 6.6 5190 13.0
11:59:16 2679 6.6 Y, 5185 13.0
11:59:46 2684 6.6 5181 13.0
RunAvg 2674 6.6 5190 13.0

C-6



RUN DATA

Number 9
Client: Bowater Project Number: 03917.008.007
Location: Catawba, SC Operator:  T. Simpkins
Source:  No. ¥ Recovery Date: 20 Jul 2006
Calibration: 1
. 02 co2
Time my % mv %

Starting time 15:56

No. 2 RB- Run 2 PM
15:56:50 2755 6.8 5089 12.7
156:567:20 2760 6.8 5091 12.7
15:57:50 2771 6.8 5082 12.7
156:568:20 2788 6.9 5066 12.7
155850 2799 6.9 5054 12.6
155920 2808 6.9 5044 12.6
Run Avg 2780 6.9 5071 12.7

Cc-7



RUN DATA

Number 8
Client: Bowater ' Project Number: 03917.008.007
Location: Catawba, SC Operator:  T. Simpkins
Source:  No. #Recovery Date: 20 Jul 2006
Calibration: 1
. 02 CcO2
Time mv % mv %

Starting time 15:51

No. 2 RB- Run 3 PM
15:52:19 2558 6.3 5301 13.3
15:52.49 2628 6.5 6228 13.1
16:53:119 2612 6.4 5249 13.1
15:53.49 2643 6.5 5217 13.1
15:54:19 2681 6.6 5181 13.0
15:54:49 2706 6.6 5157 12.9
RunAvg 2638 6.5 5222 13.1

BN —
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Client: Bowater

CALIBRATION

Number 1

Project Number:  03917.008.007
Location: Catawba, SC Operator:  T. Simpkins
Source: No. 3 Recovery Date: 20 Jul 2006
Starting Time: 10:37
02
Method: EPA 3A
Calibration Type: Linear Regression
Calibration Results
% Cylinder ID Result, mv
Zero - 88
10.1 CC92388 4050
204 SG880199NB 8149
Curve Coefficients
Slope Intercept Corr. Coeff.
3952 / 782 >0.9999
CO2
Method: EPA 3A
Calibration Type: Linear Regression
Calibration Results
% Cylinder ID Result, mv
Zero . 55
99 CC92388 3951
19.5 SGB880199NB 7776
Curve Coefficients
Slope Intercept Corr. Coeff.
3959/ 473V >0.9999 v

IMVESTLEN
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CALIBRATION ERROR

Number 1
Client: Bowater Project Number: 03917.008.007
Location: Catawba, SC Operator:  T. Simpkins
Source:  No. 3 Recovery Date: 20 Jul 2006

Starting Time: 10:37

02
Method: EPA 3A

Slope 395.2

Intercept 78.2

Standard, % Response, mV % Error, %
Zero 88 0.0 00 —
10.10 4050 10.1 00~
204 8149 204 00~

c0o2
Method: EPA 3A
Slope 395.9 Intercept 47.3
Standard, % Response, mV % Error, %
Zero 55 0.0 007
9.90 3951 9.9 00~
19.5 7776 19.5 00~

WEEIN —
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ANALYZER INFORINMATION

Client: Bowater Project Number:  03917.008.007
Location. Catawba, SC Operator: T, Simpkins
Source: No. 3 Recovery Date: 20 Jul 2006

File Name: C:\Data\Bowater- Catawba, SC\Compliance 2006\No. 3 RB 072006 a.cem
Computer; WSAUBB0 Trailer: 261

Analog Input Device: Keithley KPCMCIA 16Al Card

Channel 1
Analyte 02
Method EPA 3A, Using Bias
Analyzer Make & Model CA 300
Full-Scale Output, mv 10000
Span Concentration, % 25.0
Channel 2
Analyte CcO2
Method EPA 3A, Using Bias
Analyzer Make & Model CA 300
Full-Scale Output, mv _ 10000
Span Concentration, % 25.0

/3
WSEIN—
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APPENDIX C

TOTAL REDUCED SULFUR

KAD3OLTOOMOTREPOR T2 RMBOWATER CATAWDBA JULY 06 #2 RF PM COMP RPT.DOC

1 August 2006 8:00 2., Version



Bowater
Catawba, South Carolina

EMISSION CALCULATIONS

83917.008.0607
No. 2 Recovery Boiler

Run 1 Run 2 Run 3 Mean

Date 7/20/06 7/20/06 7/20/06 e
Time Began 814 1133 1448 ——
Time Ended 1111 1430 1745 e
Volumetric Flow Rate, (Qs), DSCFM L18E+03 1.15E+03 1.10E+05 1.14E+05
BWS 0.235 0.254 0.224 0.244
% Oxygen 6.1 6.4 6.2 6.2
Oxygen Reference Concentration, % 8.0 8.0 8.0 8.0
Production Rate, units/hr  ton ADTP 25.00 25.00 25.00 25.00
Total Reduced Sulfur (TRS MW)= 34.08

Coneentration, ppm 1.67 227 2.29 2.08

Concentration, ppm @28%02 1.46 2.02 2.01 1.83

Emission Rate, Ib/hr 1.0 1.4 13 i3

Emission Factor, fb/ton ADTP 0.042 0.056 0.053 0.050

Note: VFR for Run 1 is {he average of runs 1 and 2 of the pm testing. TRS run 2 is the average of
runs 2 and 3 of the pm testing. TRS run 3 is from an independent flow measurement.

RARNNNNNNNXNX N0 2 RB coms & trs

8772606 8:49 AM
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Bowaler 03917.008.007
Catawba, South Carclina No. 2 Recovery Boiler

ISOKINETIC CALCULATIONS

Run Number 1 2 3 Mean
Date 7/20/06 720/06 7/20/06 ---
Time Began 830 1037 1326 -
Time Ended 939 1145 1437 -
INPUT DATA
Sampling Time, smin (Theta)y 64.0 64 64 64
Stack Diameter, . (IDha) 11475 114.75 114.75 114.75
Barometric Pressure, in. Hg (Pb) 2947 2947 2947 2047
Static Pressure, in. H2O (P -0.62 -0.62 -0.62 -0.62
Pitot Tube Coefficient (Cp) 0.84 0.84 0.84 .84
Meter Correction Factor (Y} 3.9920 0.9920 0.9920 0.9920
Orifice Calibration Value (Delta H@) 1.6830 1.6830 1.6830 1.6830
Nozzle Diametor. . (D) 4.275 0.275 0.275 0.275
Meter Volume, 1173 {(Vm) 44 808 45.268 43,840 44.639
Meter Temperature, °F (Tm) 88.6 99.6 i05.6 97.9
Meter Temperature, "R (Tm-R) 548.6 359.6 565.6 5357.9
Meter Orifice Pressure, in. H20 (Delta HY 1.538 1.536 1.391 1.488
Ave 8q Ri Orifice Press, (in. H20) 4 ((Dehiz HYs)ave) 1.236 1.237 1.178 1.217
Volume H20 Collected, mL (Vie) 3146 297.4 296.7 302.9
CO2 Concentration, %6 (CO2) 13.0 12.7 13.1 12.9
02 Concentration, % (02) 6.6 6.9 6.5 6.7
Ave 5q Rf Velo Head, (in. H20)% ((Delta Py2)avg) 0812 0.814 0.767 0.798
Stack Temperature, °F (Ts) 3804 384.3 3789 381.3
Stack Temperature, “R (Ts-R) 840.4 844.5 8389 8413
Particulate Coliected. g (Mn} 0.0172 0.0133 0.0093 (40133
Moisture Fraction (al Saturation) (BWS) NA NA NA NA
Production Rate, ADTP/hr {Pr) 25 235 25 25
CALCULATED DATA
Nozzle Area, fi° {(An) 4.12E-04 412804 4.12E-04 4.12E-04
Stack Area, [1* {As) 71.82 71.82 71.82 71.82
Stack Pressure. in. Hg (Ps} 2042 2942 2942 2042
Meter Pressure, in. Hg (Pm) 29.58 29.58 29.57 29.58
Standard Meter Volume, £t (Vmstd) 42.280 41.879 40.110 41.423
Standard Water Volume, i (Vwsid) 14.808 13.999 13.966 14.258
Moisture Fraction (Measured) (BWS) 0.239 0.251 0.258 0.256
Motsture Fraction (lower sat/meas) (BWS) 0.259 0.25% 0.258 0.256
Mol. Wt. of Dry Gas, ll¥Ib-mole (Md)y 30.34 30.31 30.36 30.34
Mol. Wt. of Stack Gas, ibib-mole (Ms) 27.14 27.22 27.16 2718
Average Stack Gas Velocity, ft/sec (Vs) 59.80 59.98 36.46 58.75
Stack Gas Flow, actual, {t*/min (Qa) 257689 258465 243275 253143
Stack Gas Flow, $td . ft*/min (Qs) 117870 {19060 111646 116192
Isokinetic Sampling Rate, % (%) 97.6 95.7 97.8 97.0
Particulate Cone @ Std Cond, gr/ft’ (Cs) 0.0063 0.0050 0.0036 0.0049
Particulate Cone @ 8 or 16% O, gr/lt” 8 (Cs@8 or 10%02) 0.0057 0.0046 0.0032 0.0045
Particulate Fmission, b/ (PMR) 6.3 3.1 34 4.9
Particuiate Emission Rate, 10/ADTP (ER) 0.2536 0.2030 0.1369 0.1979
Calibration check {Yqe) 1.0231 1.0244 1.0122 1.02G
Porcent difference from Y 2.81%

KOO0 XXX XXX NG, 2 RB SUMM 8/17/2006 8:48 AM C-13



Bowater 03917.008.007
Catawba, South Carolina No. 2 Recovery Boiler

YOLUMETRIC FLOW CALCULATIONS

Run Number Run 1
Date 7120/06
Time 1625

Volumetric Flow Data

Velocity Head, in. H20

Point | 0.53
Point 2 0.54
Point 3 0.58
Point 4 0.61
Point 5 0.56
Point 6 0.56
Pomt 7 0.57
Point 8 0.34
Point 9 0.62
Point 10 0.65
Point 11 0.62
Point 12 0.59 Unhide rows if more than
Point 13 0.49
Point 14 0.46
Point 13 0.44
Point 16 0.35
Square Root of Delta P, (in. H20)Y% 0.726
Pitot Tube Coefficient (Cp) 0.84
Barometric Pressure (Pb), in. Hg 2047
Static Pressure {Pg), in. H20 -0.65
Stack Pressure (Ps), in. Hg 29.42
Stack Diameter (1.2}, in. 114.8
Stack Cross-sectional Area, 172 71.82
Stack Gas
Temperature (ts), °F 380
Moisture (Bws) 0.224
CO2 Coneentration {C02), % 13.]
02 Concentration (02), % 6.2
Molecular Weight (Ms), 15/1b-mole 27.6
Velacity (Vs), ft/sec 531
Volumetric Flow Rate,
At Stack Conditions (Qa), ACFM 228689
At Standard Conditions {Qs), DSCFM 109661
RopFssEenEanng, 2 RILXLS viv if Neceded T31/2006 3:19 PM
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RUN SUNVMINARY

Number 1
Client: Bowater Project Number: 03917.0
Location: Catawba, SC Operator: T. Simpkins
Source: No. 2 Recovery Date: 20 Jul 2006
Method: 16 Calibration Number 1

Start Time 08:14 End Time 11:11

Average Measured TRS Conc. 1.66 ppm

Recovery No. 2 99.6 %

TRS Corrected for Recovery 1.67 ppm i
Oxygen Conc. 61 %
Oxygen Reference Conc. 8.0 %
Oxygen Correction Factor 0.872

TRS Corrected for Oxygen 1.46 ppm

A

WO —
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Client:
Location:
Source:
Method:

RUN SUMMARY

Number 2
Bowater Project Number: 03917.0
Catawba, SC Operator:  T. Simpkins
No. 2 Recovery Date: 20 Jul 2006
16 Calibration Number 1

Start Time 11:33 End Time 14:30

Average Measured TRS Conc. 2.25 ppm

Recovery No. 3 99.3 %

TRS Corrected for Recovery 2.27 ppm

Oxygen Conc. 64 % 7

Oxygen Reference Conc. 8.0 %

Oxygen Correction Factor 0.890

TRS Corrected for Oxygen 2.02 ppm
s

N —
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Client:
Location:;

Source:
Method:

RUN SUMNARY

Number 3
Bowater Project Number:  03917.0
Catawba, SC Operator:  T. Simpkins
No. 2 Recovery Date: 20 Jul 2006
16 Calibration Number 1

Start Time 1448 End Time 17:45

Average Measured TRS Conc. 2.28 ppm ~

Recovery No. 4 995 %
TRS Corrected for Recovery 2.29 ppm
Oxygen Conc. 6.2 % -
Oxygen Reference Conc. 8.0 %
Oxygen Correction Factor 0.878

TRS Corrected for Oxygen 2.01 ppm

A
/

LN —
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Client:
Location:
Source:
Method:

RUN SUNMIMARY

Number 4
Bowater Project Number:
Catawba, SC Operator:
No. 2 Recovery Date:
16 Calibration Number 2

03917.0

T. Simpkins
20 Jul 2006

Start Time 19:08 End Time 19:13

Average Measured TRS Conc. 7.28 ppm

Recovery No. 4 995 %
TRS Corrected for Recovery 7.32 ppm
Oxygen Conc. no data
Oxygen Reference Conc. 8.0 %

Oxygen Correction Factor
TRS Corrected for Oxygen -




REDUCED SULFUR FIELD DATA

Run 1
Client: Bowater Project Number:  03917.0
Location; Catawba, SC Operator:  T. Simpkins
Source: No.2 Recovery Date: 20 Jul 2006
Method: 16 Caiibration Number 1

Time H.S MeSH DMS DMDS TRS

area ppm area ppm area ppm area ppm ppm
08:14 32 0.97 6 0.37 <2 <0.24 9 0.31 1.95
08:18 81 1.49 6 0.38 14 0.60 <2 <0.15 2.47
08:21 21 0.78 20 0.66 7 0.44 <2 <0.15 1.89
08:24 75 1.44 35 0.86 <2 <0.24 7 0.28 2.86
08:28 7 0.46 5 - 0.35 <2 <0.24 <2 <0.15 0.81
08:31 39 1.06 <2 <0.22 <2 <0.24 <2 <0.15 1.06
08:34 8 0.51 3 0.25 <2 <0.24 <2 <0.15 0.75
08:37 73 1.42 6 0.38 5 0.36 <2 <0.15 217
08:41 103 1.68 17 0.60 <2 <0.24 <2 <0.15 2.28
08:44 414 322 8 0.42 <2 <0.24 17 0.42 4.47
08:47 693 410 5 0.36 3 0.27 <2 <0.15 473
08:50 135 1.90 3 0.28 <2 <0.24 <2 <0.15 2.18
08:54 674 4.05 6 0.38 <2 <0.24 <2 <0.15 442
08:57 87 1.54 3 0.26 <2 <0.24 <2 <0.15 1.81
09:00 48 1.17 <2 <0.22 <2 <0.24 <2 <0.15 1.17
09:04 29 0.92 16 0.60 3 0.29 4 0.21 2.23
09:.07 8 0.49 <2 <0.22 13 0.59 <2 <0.15 1.08
09:10 8 0.51 7 0.40 <2 <0.24 5 0.23 1.38
09:13 9 0.54 4 0.32 <2 <0.24 <2 <0.15 0.86
09:17 3 0.32 2 0.22 <2 <0.24 <2 <0.15 0.55
09:20 36 1.02 <2 <0.22 <2 <0.24 <2 <0.15 1.02
09:23 32 0.97 <2 <0.22 <2 <0.24 <2 <0.15 0.97
09:27 27 0.89 <2 <0.22 6 0.41 <2 <0.15 1.31
09:30 29 0.92 4 0.29 8 0.46 <2 <0.15 1.66
09:33 24 0.84 6 0.39 <2 <0.24 <2 <0.15 122
09:36 31 0.95 <2 <0.22 <2 <0.24 <2 <0.15 0.95
09:40 26 0.87 <2 <0.22 <2 <(0.24 <2 <0.15 0.87
09:43 35 1.00 <2 <0.22 <2 <(0.24 <2 <0.15 1.00
09:46 33 0.98 7 0.41 <2 <0.24 <2 <0.15 1.39
09:49 44 1.12 <2 <0.22 <2 <0.24 <2 <0.15 1.12
09:53 27 0.88 7 0.41 <2 <0.24 16 0.41 2.12
09:56 35 1.01 3 0.26 10 0.52 <2 <0.15 1.78
09:59 33 0.98 10 0.48 <2 <0.24 <2 <0.15 1.46
10:03 27 0.90 18 0.63 <2 <0.24 <2 <0.15 f/é 1.52

/
WESTEN —
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REDUCED SULFUR FIELD DATA

Run 1
Client. Bowater Project Number: 03917.0
Location: Catawba, SC Operator:  T. Simpkins
Source: No.2 Recovery _ Date: 20 Jul 2006
Method: 16 Calibration Number 1

Time H.S MeSH DMS DMDS TRS

area ppm area ppm area ppm area ppm ppm
10:06 27 0.89 18 0.63 <2 <0.24 <2 <0.15 1.52
10:09 24 0.84 4 0.32 13 0.59 <2 <0.15 1.75
10:12 28 0.90 6 0.37 7 0.43 <2 <0.15 1.70
10:16 44 1.12 <2 <0.22 <2 <0.24 <2 <0.15 1.12
10:19 38 1.05 6 0.36 <2 <0.24 <2 <0.15 1.41
10:22 24 0.85 12 0.52 <2 <0.24 <2 <0.15 1.36
10:26 30 0.93 4 0.32 <2 <0.24 <2 <0.15 1.25
10:29 32 0.97 8 0.42 <2 <0.24 <2 <0.15 1.39
10:32 27 0.90 <2 <0.22 <2 <0.24 12 0.35 1.60
10:35 34 0.99 3 0.28 <2 <0.24 <2 <015 1.27
10:39 30 0.94 2 0.24 <2 <0.24 <2 <0.15 1.18
10:42 37 1.03 5 0.33 <2 <0.24 11 0.35 2.06
10:45 32 0.97 <2 . <0.22 14 0.62 <2 <0.15 1.59
10:48 35 1.00 4 0.29 17 0.68 <2 <0.15 1.98
10:52 25 0.86 9 0.46 18 0.68 <2 <0.15 2.00
10:55 31 095 6 0.36 <2 <0.24 <2 <0.15 1.31
10:58 34 0.99 <2 <0.22 18 0.70 <2 <0.15 1.69
11:.02 26 0.88 <2 <0.22 7 0.44 <2 <0.15 1.32
11:05 30 0.94 <2 <0.22 <2 <(0.24 <2 <0.15 0.94
11.08 51 1.21 <2 <(.22 16 0.66 <2 <0.15 1.87

Averages: 1.13 0.27 0.16 0.05 1.66
Y
WESTEN] —
L W/SOLUTICNS]
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REDUCED SULFUR FIELD DATA

Run 2
Client: Bowater Project Number:  03917.0
Location: Catawba, SC Operator:  T. Simpkins
Source: No. 2 Recovery Date: 20 Jul 2006

Method: 16 Calibration Number 1
Time H,S MeSH DMS DMDS TRS

area ppm area ppm area ppm area ppm ppm
11:33 53 1.22 7 0.41 <2 <0.24 <2 <0.15 1.63
11:36 49 1.18 5 0.33 <2 <0.24 <2 <0.15 1.51
11:39 25 0.87 4 0.32 18 0.70 <2 <0.15 1.89
11:43 62 1.32 16 0.60 27 0.83 <2 <0.15 2.74
11:46 33 0.98 17 0.62 <2 <0.24 103 1.00 3.60
11:49 23 0.83 <2 <0.22 39 1.00 <2 <0.15 1.82
11:52 125 1.83 <2 <0.22 <2 <0.24 <2 <0.15 1.83
11:56 705 4.13 8 0.44 6 0.42 6 0.26 552
11:59 704 4.13 10 0.48 8 0.46 14 0.39 5.85
12:02 340 2.93 9 0.44 <2 <0.24 <2 <0.15 3.37
12:06 76 1.45 19 0.65 41 1.02 <2 <0.15 3.12
12:09 g2 1.58 <2 <0.22 <2 <0.24 <2 <0.15 1.58
12:12 138 1.92 28 0.77 <2 <0.24 <2 <0.15 2.69
12:15 49 1.17 12 0.52 <2 <0.24 <2 <0.15 1.69
12:19 31 0.95 <2 <0.22 <2 <0.24 18 0.44 1.82
12:22 51 1.20 <2 <0.22 8 0.41 <2 <0.15 1.61
12:25 50 1.19 11 0.49 7 0.44 18 0.43 2.98
12:28 85 1.53 <2 <0.22 <2 <0.24 4 0.20 1.93
12:32 36 1.02 11 0.50 <2 <0.24 <2 <0.15 1.52
12:35 94 1.60 10 0.47 <2 <0.24 31 0.56 3.19
12:38 50 1.19 20 - 0.66 <2 <0.24 <2 <0.15 1.85
12:42 38 1.05 <2 <0.22 <2 <0.24 10 0.33 1.70
12:45 8 0.50 <2 <0.22 <2 <0.24 <2 <0.15 0.50
12:48 51 1.20 7 0.41 <2 <0.24 <2 <0.15 1.61
12:51 7 0.46 8 0.44 16 0.65 <2 <0.15 1.55
12:55 13 0.62 <2 <0.22 <2 <0.24 <2 <0.15 0.62
12:58 46 1.14 10 0.47 5 0.36 <2 <0.15 1.98
13:.01 56 1.25 <2 <0.22 <2 <0.24 <2 <0.15 1.25
13:05 7 0.48 5 0.35 <2 <0.24 11 0.34 1.51
13:08 9 0.53 12 0.52 <2 <0.24 <2 <0.15 1.05
13:11 8 0.49 3 0.27 9 0.50 <2 <0.15 1.27
13.14 11 0.59 <2 <0.22 19 0.71 <2 <0.15 1.30
13:18 44 1.12 <2 <0.22 <2 <0.24 14 0.39 1.90
13:21 20 0.78 7 0.40 <2 <0.24 13 0.37 o 1.93

£

VESTLEIN
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REDUCED SULFUR FIELD DATA

Run 2
Client: Bowater Project Number:  03917.0
Location: Catawba, SC ' Operator:  T. Simpkins
Source: No.2 Recovery Date: 20 Jul 2006
Method: 16 Calibration Number 1

Time H.S MeSH DMS DMDS TRS

area ppm area ppm area ppm area ppm ppm
13.24 9 0.53 3 0.25 13 0.59 <2 <0.15 1.37
13.27 16 0.70 <2 <0.22 <2 <0.24 18 0.44 1.58
13:31 41 1.08 53 1.04 <2 <0.24 16 0.41 2.95
13:34 115 1.76 <2 <0.22 <2 <0.24 53 0.73 3.21
13:37 234 2.46 20 0.66 22 0.75 <2 <0.15 3.87
13:41 547 3.67 <2 <(.22 8 0.47 <2 <0.15 413
13:44 390 3.13 14 0.55 <2 <0.24 5 0.24 4.16
13:47 68 1.37 17 0.62 22 0.77 11 0.34 3.43
13:50 116 1.77 <2 <0.22 <2 <0.24 10 0.33 2.44
13:54 75 1.44 31 0.81 <2 <0.24 <2 <0.15 2.24
13:57 83 1.51 25 . 0.73 23 0.77 10 0.33 3.68
14:00 138 1.92 13 0.53 42 1.03 3 0.18 3.85
14.04 39 1.06 6 0.36 8 0.45 7 0.28 2.44
14:07 43 1.1 <2 <0.22 <2 <0.24 <2 <0.15 1.11
14:10 12 0.61 6 0.39 <2 <(0.24 <2 <0.15 1.00
14:13 44 1.12 4 0.31 <2 <().24 14 0.39 2.21
14:17 8 0.51 6 0.38 10 0.52 <2 <0.15 1.42
14:20 44 1.12 20 0.66 <2 <0.24 <2 <0.15 1.77
14:23 36 1.02 <2 <0.22 <2 <(.24 <2 <0.15 1.02
14:26 95 1.61 6 0.37 <2 <(0.24 <2 <0.15 1.98

Averages: 1.37 0.34 0.24 0.16 225

WESEN—
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REDUCED SULFUR FIELLD DATA

Run 3
Client. Bowater Project Number:  03917.0
Location: Catawba, SC Operator:  T. Simpkins
Source: No.2 Recovery Date: 20 Jul 2006
Method: 16 Calibration Number 1

Time H,S MeSH DMS DMDS TRS

area ppm area ppm area ppm area ppm ppm
14:48 47 1.16 7 0.41 <2 <0.24 <2 <0.15 1.57
14.52 11 0.58 6 0.36 <2 <0.24 11 0.34 1.61
14.55 76 1.45 4 - 0.32 <2 <0.24 <2 <0.15 1.77
14.58 39 1.05 16 0.60 <2 <0.24 <2 <0.15 1.65
15.01 46 1.14 95 1.38 <2 <0.24 15 0.39 3.31
15:05 8 0.51 10 0.46 <2 <0.24 3 0.19 1.35
15:08 45 1.13 19 0.64 <? <0.24 17 0.43 2.63
15:11 27 0.88 <2 <0.22 <2 <0.24 <2 <0.15 0.88
15:14 41 1.09 16 0.60 <2 <0.24 2 0.16 2.01
15:18 13 0.63 <2 <0.22 <2 <0.24 4 0.21 1.05
15:21 42 1.10 37 0.88 <2 <0.24 <2 <0.15 1.98
15:24 94 1.60 8 0.42 <2 <0.24 <2 <0.15 2.02
15:28 19 0.76 7 0.39 14 0.61 <2 <0.15 1.76
15:31 12 0.60 <2 <0.22 <2 <0.24 <2 <0.15 0.60
15:34 55 1.25 3 0.29 <2 <0.24 5 0.23 2.00
15:37 65 1.34 31 0.81 <2 <0.24 <2 <0.15 2.15
15:41 250 2.54 10 0.47 <2 <0.24 7 0.27 3.54
15:44 160 2.06 20 0.65 12 0.57 <2 <0.15 3.27
15:47 41 1.08 5 0.34 7 0.45 <2 <0.15 1.87
15:51 82 1.50 7 0.40 <2 <0.24 9 0.31 2.51
15:54 58 1.28 16 0.60 <2 <0.24 6 0.27 2.40
15:57 67 1.36 15 0.57 <2 <(.24 <2 <0.15 1.93
16:00 268 2.62 8 0.44 8 0.46 <2 <0.15 3.51
16:04 128 1.85 10 0.48 6 0.40 <2 <0.15 2.74
16:07 79 1.48 5 0.35 5 0.36 <2 <0.15 2.19
16:10 58 1.28 <2 <0.22 <2 <0.24 <2 <(.15 1.28
16:13 124 1.82 7 0.40 <2 <0.24 <2 <0.15 2.23
16:17 180 217 5 0.36 9 0.50 5 0.23 3.49
16:20 39 1.06 9 0.44 <2 <0.24 <2 <0.15 1.50
16:23 46 1.15 6 0.38 <2 <0.24 <2 <0.15 1.53
16:27 517 3.57 7. 0.39 5 0.36 10 033 497
16:30 29 0.92 9 0.44 <2 <0.24 <2 <0.15 1.36
16:33 72 1.41 7 0.40 16 0.65 <2 <0.15 2.46
16:36 45 1.13 7 0.41 <2 <0.24 <2 <0.15 1.54

N —
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REDUCED SULFUR FIELD DATA

Run 3
Client. Bowater Project Number: 03917.0
Location: Catawba, SC Operator:  T. Simpkins
Source: No.2 Recovery Date: 20 Jul 2006
Method: 16 Calibration Number 1

Time H.S MeSH DMS DMDS TRS

area ppm area ppm area ppm area ppm ppm
16:40 64 1.33 16 0.59 <2 <0.24 <2 <0.15 1.93
16:43 62 1.31 <2 <0.22 18 0.69 <2 <0.15 2.00
16:46 25 0.86 7 0.39 <2 <0.24 5 0.25 1.74
16:50 181 2.18 109 1.47 <2 <0.24 8 0.30 4.25
16:53 44 1.12 5 0.34 <2 <0.24 7 0.27 2.00
16:56 45 1.14 <2 <0.22 <2 <0.24 <2 <0.15 1.14
16:59 101 1.65 8 0.42 <2 <0.24 30 0.55 3.18
17.03 103 1.67 6 0.36 <2 <0.24 <2 <0.15 2.03
17:06 85 1.52 N 1.35 9 0.50 20 0.46 4.30
17:09 23 0.83 6 0.37 12 0.57 8 0.29 2.36
17:12 101 1.66 10 0.48 <2 <(.24 <2 <0.15 2.14
17:16 18 0.74 5 0.33 <2 <0.24 <2 <0.15 1.07
17:19 15 0.66 12 0.52 <2 <0.24 <2 <0.15 1.19
17:22 49 1.18 <2 <0.22 <2 <0.24 <2 <0.15 1.18
17:26 20 0.76 14 0.56 4 0.33 <2 <0.15 1.66
17:29 73 1.42 5 0.34 <2 <0.24 16 0.41 2.59
17:32 111 1.73 7 0.41 18 0.69 <2 <0.15 2.83
17:35 122 1.81 10 0.47 7 0.45 <2 <0.15 2.73
17:39 885 4.60 16 0.59 4 0.33 <2 <0.15 5.52
17:42 611 3.86 8 0.43 8 0.48 <2 <0.15 4.77

Averages: 1.46 . 0.45 0.16 0.11 2.28

JN
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REDUCED SULFUR FIELD DATA

Run 4
Client: Bowater Project Number: 03917.0
Location: Catawba, SC Operator:  T. Simpkins
Source: No. 2 Recovery Date: 20 Jul 2006
Method: 16 Calibration Number 2
Time H,S MeSH DMS DMDS TRS
area ppm area ppm area ppm area ppm ppm
7.5 ppm CC200859 H2S Audit Gas
19:08 2505 727 <2 <0.19 <2 <0.22 <2 <0.14 1.27
19:10 2513 7.28 <2 <0.19 <2 <0.22 <2 <0.14 7.28
Averages: 7.28 - - - 7.28
/b
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RECOVERY DATA

Number 1
Client. Bowater Project Number: 03917.0
Location: Catawba, SC Operator:  T. Simpkins
Source: No. 2 Recovery Date: 20 Jul 2006

Method: 16
Calibration Number 1  Before Run 1
Start Time 07:49 End Time 08:10

Recovery was run using H,S

Recovery Gas to Probe, Time: 07:49

Peak Areas, mv-sec Average ppm
2380 2430 2439 2416 7.38

Recovery Gas to GC, Time: 08:05

Peak Areas, mv-sec Average ppm
2447 2457 2441 2449 7.42

Recovery 99.4%

/8
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RECOVERY DATA

Number 2
Client. Bowater Project Number: 03917.0
Location. Catawba, SC Operator:  T. Simpkins
Source: No. 2 Recovery Date: 20 Jul 2006

Method: 16
Calibration Number 1  After Run 1 Before Run 2
Start Time 1112  End Time 1132

Recovery was run using H,S

Recovery Gas to Probe, Time: 11:12

Peak Areas, mv-sec Average ppm
2361 2373 2384 2373 7.31

Recovery Gas to GC, Time: 11:29

Peak Areas, mv-sec Average ppm
2358 2399 2421 2393 7.34

Recovery 99.6%

)7
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RECOVERY DATA

Number 3
Client: Bowater Project Number: 03917.0
Location: Catawba, SC Operator:  T. Simpkins
Source: No.2 Recovery Date: 20 Jul 2006

Method: 16
Calibration Number 1  After Run 2 Before Run 3
Start Time 14:30  End Time 1446

. Recovery was run using H,S

Recovery Gas to Probe, Time: 14:30

Peak Areas, mv-sec Average ppm
2370 2368 2389 2376 7.32

Recovery Gas to GC, Time: 14:42

Peak Areas, mv-sec Average ppm
2420 2409 2400 2410 7.37

Recovery 99.3%

o
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RECOVERY DATA

Number 4
Client: Bowater Project Number: 03917.0
Location: Catawba, SC Operator: T. Simpkins
Source: No.2 Recovery Date: 20 Jul 2006

Method: 16
Calibration Number 1 After Run 3 Before Run 4
Start Time 1745 End Time 18:09

Recovery was run using H,S

Recovery Gas to Probe, Time: 17:45

Peak Areas, mv-sec Average ppm
2446 2466 2465 2459 7.44

Recovery Gas to GC, Time: 18:04

Peak Areas, mv-sec Average ppm
2476 2485 2494 2485 7.47

Recovery 99.5%

N —
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CALIBRATION DATA

Number 1
Client: Bowater Project Number: 03917.0
Location: Catawba, SC Operator:  T. Simpkins
Source: No.2 Recovery Date: 20 Jul 2006
Method: 16
Ambient Temp 72°F Baro. Press. 29.41 in. Hg
Compound HS MeSH DMS DMDS
Perm. Device ID T-20471 33-17281 89-20194 89-20197
Perm. Rate, nL/min 456 403 342 259
Ret. Time, sec 27.4 44 1 77.9 135.9
1 Flow 100 mL/min 4.56 ppm 4.03 ppm 3.42 ppm 2.59 ppm
Time: 07:33 Peak Areas, mv-sec
873 928 519 763
873 914 514 736
872 897 522 766
Average Area 872 913 - 518 - 755 ~
2 Flow 51.6 mL/min 8.84 ppm 7.81 ppm 6.62 ppm 5.03 ppm
Time: 07:12 Peak Areas, mv-sec
3522 3666 2051 2993
3627 3657 2050 3039
3549 3695 2061 3028
Average Area 3533 3673 2054 -~ 3020
3 Flow 27.3 mL/min 16.7 ppm 14.8 ppm 12.5 ppm 9.51 ppm
Time: 06:01 Peak Areas, mv-sec
13791 14045 7856 11414
13734 14098 7894 11518
13827 14141 7910 11339
Average Area 13784 / 14095/ 7887 / 11423 ,

IVESTL Ny
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CALIBRATION SUIVINMIARY

Number 1
Client. Bowater Project Number: 03917.0
Location: Catawba, SC Operator:  T. Simpkins
Source: No. 2 Recovery Date: 20 Jul 2006
Method: 16
H.S T2 3
Time 07:33 07:12 06:01
Conc. 4.56 8.84 16.7
Response 872 3533 13784
Calc. Conc. 457 8.82 16.7
% Error +01 - 03~ +01 -~
Calibration Curve:  Slope Intercept Corr Coeff Min Area Det Lim
2.1257 1.5384 >0.9999 2 0.26
MeSH 1 2 3
Time 07.33 07:12 06:01
Conc. 4.03 7.81 14.8
Response 913 3673 14095
Calc. Conc. 4.03 7.81 14.8
% Error +0.0 - 01 .  +00 -
Calibration Curve:  Slope Intercept Corr Coeff Min Area Det Lim
2.1081 1.6838 >(0.9999 2 0.22
- DMS 1 2 3
Time 07:33 07:12 06.01
Conc. 3.42 6.62 12.5
Response 518 2054 7887
Calc. Conec. 3.42 6.60 12.5
% Error +02 -~ -03 . +02°
Calibration Curve:  Slope Intercept Corr Coeff Min Area Det Lim
2.0969 1.5938 >(0.9999 2 0.24
DNMDS 1 2 3
Time 07:33 07:12 06.01
Conc. 2.59 5.03 9.51
Response 755 3020 11423
Calc. Conc. 2.50 5.03 9.50
% Error 00 -~ +01 0.0 -~
Calibration Curve:  Slope Intercept Corr Coeff Min Area Det Lim
2.0924 2.0118 >0.9999 2 0.15
v
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CALIBRATION DATA

Number 2
Client. Bowater Project Number:  03917.0
Location: Catawba, SC Operator:  T. Simpkins
Source: No.2 Recovery Date: 20 Jul 2006
Method: 16
Ambient Temp 72°F  Baro. Press. 29.41 in. Hg
Compound H,S MeSH DMS DMDS
Perm. Device ID T-20471 33-17281 89-20194 89-20197
Perm. Rate, nL/min 456 403 342 259
Ret. Time, sec 27.4 44 1 77.9 135.9
1 Flow 141 mL/min 3.24 ppm 2.86 ppm 2.42 ppm 1.84 ppm
Time: 18:48 Peak Areas, mv-sec
472 465 274 406
469 480 260 381
471 494 271 394
Average Area 471~ 480 268 394
2 Flow 57.1 mL/min 7.99 ppm 7.06 ppm 5.99 ppm 4.54 ppm
Time: 18:33 Peak Areas, mv-sec
3147 3215 1782 2583
3145 3195 1765 2564
3154 3205 1762 2538
Average Area 3149 3205 / 1770 2562
3 Flow 27.3 mL{min 16.7 ppm 14.8 ppm 12.5 ppm 9.51 ppm
Time: 18:13 Peak Areas, mv-sec
13467 13617 7554 10948
13565 13752 7659 10979
13338 1377 7691 11117
Average Area 13456 13695 ~ 7635 11014 -~
P
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CALIBRATION SUMNMARY

Number 2
Client: Bowater Project Number: 03917.0
l.ocation: Catawba, SC Operator:  T. Simpkins
Source: No. 2 Recovery Date: 20 Jul 2006
Method: 16
H,S 1 2 3
Time 18:48 18:33 18:13
Conc. 3.24 7.99 16.7
Response 471 3149 13456
Calc. Conc. 3.21 8.13 16.5
% Error 08~ +18 -~ 10 -~
Calibration Curve:  Slope Intercept Corr Coeff Min Area Det Lim
2.0444 -1.8372 0.9998 2 0.22
MeSH 1 2 3
Time 18:48 18:33 18:13
Conc. 2.86 7.06 14.8
Response 480 3205 13695
Calc. Conc. 2.84 7.18 14.6
% Error 08 —  #18 — 107
Calibration Curve:  Siope Intercept Corr Coeff Min Area Det Lim
2.0434 1.7559 0.9998 2 0.19
DMS 1 2 3
Time 18:48 18:33 18:13
Conc. 2.42 5.99 12.5
Response 268 1770 7635
Calc. Conc. 241 6.07 12.4
% Error -0.6 ~ +14 _ 08 -
Calibration Curve:  Slope Intercept Corr Coeff Min Area Det Lim
2.0412 1.6491 0.9999 2 0.22
DMDS 1 2 3
Time 18:48 18:33 18:13
Conc. 1.84 4.54 9.51
Response 394 2562 11014
Calc. Conc. 1.83 4.60 9.44
% Error -0.6 +13 — 07 -
Calibration Curve:  Slope Intercept Corr Coeff Min Area Det Lim
2.0304 2.0624 0.9999 2 0.14
A
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PERMEATION RATE CALCULATIONS

Client: Bowater Project Number: 03917.0
Location: Catawba, SC Operator:  T. Simpkins
Source: No. 2 Recovery Date: 19 Jul 2006
Method: 16

To calculate the permeation rate in volume units:
PR =PRyg X (Vino1 / Wio) X [(460° + T,) / T ] x (P / P.)
Where:
PR, = Permeation Rate, nL/min
PR,, = Permeation Rate, ng/min
Vet = Molar Volume of any gas @32°F & 29.92 mm Hg = 22.4 L/mole
W, = Molecular Weight of compound
T, = Ambient Temperature, °F
Ts = Standard Temperature = 492°R
P. = Standard Pressure = 29.92 in Hg

P. = Ambient Pressure, in Hg
To calculate concentration: C=PR,/Fq
Where:
Cc = Concentration, ppmv
PR, = Permeation Rate, nL/min
Fq = Diluent Flow Rate, mL/min

T,=72°F  P,=29.41

H,S: Device T-20471 PR, = 631 ng/min W0 = 34.08
PR, =631 x(22.4/34.08) x [(460 + 72) / 492] x (29.92 / 29.41)
= 456 nL/min
MeSH: Device 33-17281 PR, = 787 ng/min W, = 48.11
PR, =787 x(22.4/48.11) x [(460 + 72) / 492] x (29.92 / 29.41)
= 403 nL/min
DMS: Device 89-20194 PR, = 862 ng/min W, = 62.14
PR, = 862 x (22.4 / 62.14) x [(460 + 72) / 492] x (29.92 / 28.41)
= 342 nL/min _
DMDS: Device 89-20197 PR, = 992 ng/min W, = 94.20
PR, =992 x (22.4 / 94.20) x [(460 + 72) / 492] x (29.92 1 29.41)
=259 nL/min
H,S MeSH DMS DMDS
Permeation Device ID T-20471 33-17281 89-20194 89-20197
Permeation Rate, ng/min 631 787 862 992
Permeation Rate, nL/min 456 403 342 259
A
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INSTRUNMENT DATA

Client. Bowater Project Number: 03917.0
Location: Catawba, SC Operator: 7. Simpkins
Source: No.2 Recovery Date: 19 Jul 2006
Method: 16

File: CADATA\Bowater- Catawba, SC\Compliance 2006\No. 2 RB b.trw
Computer: WSAUBS1 Trailer: 261

Analog Input Device Keithley KPCMCIA 16Al Card

Sampling Rate /., (') sec Data Interval 0.45 sec

Gas Chromatograph Shimadzu

Pressure Flow

Gases " psig  mUimin Temperatures Sample Loop 3"
H, 30 50 Column 40°C go;umn ; gapljfad"y
Air 30 60 Detector 120C olumn 2 Facke
Carrier 50 30 etector Range 10

Injection Cycle

Length 200 sec
Valve Timing  Time, sec
Inject 0
Load/Backflush 90

Injection is triggered by internal clock

Integration Parameters

Signal threshold 0.67 mv
Peak detection window 15 sec
Minimum peak area 2 mv-sec  Minimum peak height 1 mv above baseline

Dynacalibrator

Chamber Temperature 50.0°C
Ambient Temperature 72°F
Barometric Pressure 2941 in. Hg

VRS 21N
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INSTRUMENT DATA

Ciient.: Bowater Project Number:  03917.0
Location: Catawba, SC Operator:  T. Simpkins
Source: No. 2 Recovery Date: 19 Jul 2006
Method: 16

File: CADATA\Bowater- Catawba, SC\Compliance 2006\No. 2 RB b.trw
Computer; WSAUBGB1 Trailer: 261

Analog Input Device Keithley KPCMCIA 16Al Card

Sampling Rate %/, ("5} sec Data Interval 0.45 sec

Gas Chromatograph Shimadzu

Pressure Flow

Gases Sample Loop 3"

psig  ml/min Temperatures .
H, 30 50 Column _ 40°C Column 1 Capillary
Air 30 60 Detector 120°C 5 Column 2 Packed
Carrier 50 30 etector Range 10

Injection Cycle

Length 200 sec
Valve Timing  Time, sec
Inject 0
Load/Backflush 90

Injection is triggered by internal clock

Integration Parameters

Signal threshold 0.67 mv
Peak detection window 15 sec
Minimum peak area 2 mv-sec Minimum peak height 1 mv above baseline

Dynacalibrator

Chamber Temperature 50.0°C
Ambient Temperature 72°F
Barometric Pressure 29.41 in. Hg

WVESTLE N
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RUN IDATA

Number 2
Client: Bowater Project Number:  03917.008.007
Location: Catawba, SC Operator:  T. Simpkins
Source:  No. 3 Recovery Date: 20 Jul 2006
Calibration: 1
Time v %
Starting time 11:53
No. 2 RF- TRS Run 1
11:54:07 2485 6.1
115437 2486 6.1
11:55:.07 2486 6.1
11:55:37 2486 6.1
11:56:07 2486 6.1
RunAvg 2486 6.1/
WESTEN] —
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RUN DATA

Number 5
Client: Bowater Project Number. 03917.008.007
Location: Catawba, SC Operator:  T. Simpkins
Source: No. 3 Recovery Date: 20 Jul 2006
Calibration: 1
Time My o
Starting time 12:56
No. 2 RF- Run 2 -TRS
12:57:10 259 64
125740  25% 6.4
12:58:10 2604 6.4
12:58:40 2626 6.4
12:5910 2632 6.5
12:59:40 2644 6.5
RunAvg 2615 6.4
WIESTREN] —
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RUN DATA

Number 11
Client: Bowater Project Number: 03917.008.007
Location: Catawba, SC Operator:  T. Simpkins
Source: No. 3 Recovery Date: 20 Jul 2006
Calibration: 1 .
. 02 Cco2
Time my % my %

Starting time 17:48
No. 2 RF- TRS Run 3
17:48:43 2525 6.2 5215 13.1
17.49:13 2526 6.2 5216 13.1
17.49:43 2526 6.2 5217 13.1
17:50:13 2527 6.2 5217 13.1
175043 2525 6.2 5221 13.1
175113 2523 6.2 5221 131
RunAvg 2525 6.2 5218 13.1

IO —
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CALIBRATION

Number 1

Client: Bowater
Location: Catawba, SC
Source: No. 3 Recovery

Project Number:  03917.008.007
Operator:  T. Simpkins
Date: 20 Jul 2006

Starting Time: 10:37

02
Method: EPA 3A
Calibration Type: Linear Regression

Calibration Results

% Cylinder ID Result, mv
Zero - 88
10.1 CC92388 4050
204 SG880199NB 8149
Curve Coefficients
Slope Intercept Corr. Coeff.
395.27 782" >0.9999

.
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CALIBRATION ERFROR

Number 1
Client: Bowater Project Number:  03917.008.007
Location: Catawba, SC Operator:  T. Simpkins
Source:  No. 3 Recovery Date: 20 Jul 2006

Starting Time: 10:37

02
Method: EPA 3A
Slope 395.2 Intercept 78.2
Standard, % Response, mV % Error, %
Zero 88 0.0 0.0
10.10 4050 10.1 0.0
204 8149 204 0.0

VRSN
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ANALYZER INFORINMATION

Client: Bowater Project Number: 03917.008.007
Location: Catawba, SC Operator:  T. Simpkins
Source: No. 3 Recovery Date: 20 Jul 2006

File Name: C:\Data\Bowater- Catawba, SC\Compliance 2006\No. 3 RB 072006 a.cem
Computer: WSAUBB0 Trailer: 261

Analog Input Device: Keithley KPCMCIA 16Al Card

Channel 1 .
Analyte 02
Method EPA 3A, Using Bias
Analyzer Make & Model CA 300
Full-Scale Output, mv 10000
Span Concentration, % 25.0
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A NALYZER INFORIVIATION

Client: Bowater Project Number: 03917.008.007
l.ocation; Catawba, SC Operator:  T. Simpkins
Source: No. 3 Recovery Date: 20 Jul 2006

File Name: C:\Data\Bowater- Catawba, SC\Compliance 2006\No. 3 RB 072006 a.cem
Computer: WSAUBGO Trailer: 261

Analog Input Device: Keithley KPCMCIA 16Al Card

Channel 1
Analyte 02
Method EPA 3A, Using Bias
Analyzer Make & Model CA 300
Full-Scale Output, mv 10000
Span Concentration, % 25.0

SN —
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Determination of Stack Gas Velocity - Method 2

Client vzow}j‘d( Operator <TG / MS Pitot Coeff (Cp)|_. $¢/
LocationfPtant Go,f/w',‘,«g. b 14 Date &2 f& Stack Area, ft’ (As){ H 35

source Ap.2- KR W.0. Number Pitot Tube/Thermo ID_ /4o
Run Number f,is ~ 3
Time JLZS AR
Barometric Press, in Hy {Pb) Q.? "'/7
Static Press, in H,8 (Pstatic) -, <
Source Moisture, % (BWS) 72.4%
01 % 2 62
c0,.% /3.1
Cyclonic Flow Leak Check good 7 t eak Gheck good 7 Leak Check good ?
Determination Traverse Location YIN ) YI N YI N
Angle Source Source Source
Delta P at |yeilding zero Temp, F° Temp, £° Temp, F°
o° Delta P Port Point Delta £ {Ts) Delia P (Ts} Delta P {Ts)
45" A { .$£2 279
45 Z 59 79
25 £/ A 379
45 S .S¢ |29
45 & Se €l
<S X |17 57 | 28]
<8 % 27 3.4?/
<S5 R~ S L2 3€0
| < 2| M LS SEp
1% 3% &2 | 38
I 41 L » 57 380
<5 s =3 379
45" b A 32
25 1 Y |37%
s % 23S | 379
Avg Delta P & Temp 539 319
avg Joelap e
B 'Ayérage gas stream velocity, ft/sec. ...S«Q.‘?(,,
Vol. ﬂo;iv rate @ actual conditions, wacfmin 39928"]
vol. flow rate at standard conditions, dscfimin /02394
MW = (0'32 ) 02]+ (0'44 ' COZ) ¥ (0'28 ' (1 o M(COZ ¥ 02))) x\]fr;e': Dry molecular weight source gas. ib/ib-mole.
MWs = (Mg (1- {BWS! 100})}+ (18" (BWS/ 100)) Ton - Sounce Temmaature shaine oy orermete:
Tsa = Ts+ 460 Ps = Absolute stack static pressure, inches Hg.
Ps =P+ (Pstatic/ 13.6) Qa(ac - Vetumeiio low rate of wet stack gas at actaal,
Vs = 85.49 *Cp*avgJ/DeltaP * /Tsa/(Ps* MWs) ;. Qs(std) = Volumetric flow rate of dry stack gas at standard
Qs(act) = 60" Vs* As 4 conditions, dscffmin

Qs (std }=17.64 *{1-(BWS/ 100 ))* (Ps/Tsa )* Qs (act ) T@@)N

."-' OESII N ERS/CONGLR TANTE
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Determination of Moisture Content in Stack Gases - Method 4
gwm‘u’

Client

Location/Plant

Catawba gc

Source + o &R ’

W.O. Number

L 3Uoo7 .01/

Operator __ p(S -

Meter Box ID__ 40 /

Temperature °C or °F

Date ?--2; oL
Meter Box Y __ . 152
Sample Volume@r L

Run Sample |Meter Volume,| Meter Temp (or ambient M Pre.ss, mpingss Silica Gel Eaevied
Number Time (min) Vm temp for rotometer) Boks Hignlavoliie, Weight Volume, | Leak Rate
ki : ¢ H,0) mi 991 | vm(std) | Check
i , Initial
Inlet et Yac V7 L
B, o ¢ 1184 1 pos @/
X Final
E t i
paieell Ji &9 ﬁ?%‘@" //0 > /=/ fri) }’4/-( DOSEYS
Baro Start d S Moisture | Percent
Press., Pb 5 . / F3d Volume, | Moisture
ntg || Test | /€23 %.58 105 /| 200 f.a vw(std) | (%), BWS
Avg. or , ] — A
Q"l.?"?, Total 3(/ A T7A /02(5’ i // o 1[5/ (a.q!/\f-“?”f 2243 L~
Run Sample |Meter Volume,| Meter Temp (or ambient Metes Pre;s, [mplher Silica Gel S
Number Time (min) Vm temp for rotometer) Dellabi(in:], Molumie, Weight Volume, |'LeskRate
D H,0) ml 991 1 vmgstd) | Check
Inlet Outlet Ll
End Test Fihal
Baro Start Moisture Percent
Press., Pb Teast Volume, Moisture
(in Hg) Vw(std) | (%), BWS
Avg. or
Total
5 -
Run Sample |Meter Volume,| Meter Temp (or ambient WEIEAE fo-5 Hopiider Silica Gel Sonsclad
Number Time (min) Vm temp for rotometer) ezl fin | Nolims, Weight ko f\EaskiRate
g H,0) mi ki 4 Vm(std) Check
Inlet Outlet ' Iial
End Test Final
Baro Start Moisture Percent
Press., Pb Tat Volume, Moisture
(in Hg) = Vw(std) | (%), BWS
Avg. or
Total
. . WHERE:
Vm(std) = 17.64*Y*Vm (Pb + (deltaH 1 361).) Vm(std)= Sample volume corrected to standard temp and pressure, scf or L

(Tm 7 460) Vm= Actual sample volume, calculated, scf
Vmi= Actual sample volume, calculated, Liters
Y= Dry gas meter calibration factor,
Pb= Barometric pressure, in. Hg
delta H= Meter pressure, in H20
Tm= Average temperature of meter (DGM is used) or rotomter, degrees 9
Tme= Average temperature of meter (DGM is used) or rotomter, degrees *
Vw(std)= Volume of water vapor at standard conditions, scf or L
Vwec= Volume of water condensed, mL

Wwsg= Weight of Silica Gel, g

Bws= Water vapor in gas stream, percer = @N
porin g P SR it
MAMNAGERS DESIGRERITONS . LTANTS.
Vs v

"oy F Weston Inc October 1998

if Tm is cethanTm =(Tmc *1.8)+32
if Vm isliters than Vm = Vml * 28.32

Vw(std) = (0.04707 * Vwc) +(0.04715 * Wwsg)

)*100

Use either ft® or liters in calculations. DO NOT MIX CUBIC FEET AND LITERS IN ANY CALCULATION.

Vw(std)
Vw(std)+ Vm(std)

BWS :(

C-45
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Inter-Office Memorandum

SO 0T IN'S B
& Efficiency

Restoring Resoure

Auburn Operations

TO:  Temp Simpkins cc. file

FROM:  Brian Benson ﬁ% DATE: 27 July 2006
PROJECT:  Bowater — Catawba, SC
W.ONO: 03917.008.007
SUBJECT:  Method 5 Analysis Results.

ACTION:  Analysis of samples received on 21 July 2006.

This letter with atlachments constitutes our report of gravimetric determination of the glass fiber filters,
acetone and waler rinse fractions submitted to the laboratory for particulate analysis. The samples
arrived in good condition and in accordance with the chain-of-custody. The samples were prepared on
21 July 2006 and analyzed on 24 ITuly 2006 through 26 July 2006. The analysis followed procedures in
USEPA Reference Method 5 for particulate emissions from stationary sources.

QUALITY ASSURANCE AND QUALITY CONTROL:

Quality control procedures conformed to the requirements of the reference method and our laboratory
quality assurance program. Duplicate filter weights differed less than 0.5 mg or 1% of the total weight
less the tare weight, whichever is greater. The water rinse {raction blank residue correction was equal
to 0.001% of the total mass of the wash solvent used; therefore the water rinse fractions are blank
corrected per EPA method 5. The acetone wash fraction blank residue correction was less than
0.001% of the total mass of the wash solvent used: therefore the acetone rinse fractions are blank
corrected per EPA method 5. Filter residue weights were not blank corrected.

Substantiating data is on file and available upon request.

tal

attachments

KACHEM _LABUWORD-URMEPARDOGBOWCAT_72706.DOC Reported on 27 July 2006
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Aubura Air Quafity & lndustrial Hygicne Laboratory

Analysis Report

for Particulates by EPA Method 5

CLIENT . Bowater - Catawba, SC Balance ID: Mettler AE163
WESTON W.0. No. : 03917.008.007 Density of Acetone (g/ml.): 0.791
Date Received 21 July 2006 Lab Ambient Temp {F): 73
Analyst 1 STH Lab Rel Humidity (%): 54

Barometric Pressure (Hg): 31.08
Seurce # 2 Recovery
Field Run No. ONE TWO THREE FIELD BLANK
LIQUID FRACTION
Filter ID CZ 8097 C7. 8098 CZ 7689 CZ 8088
Beaker 1D 34-07 35-07 36-07 26-07
Liquid Volume (ml.) 105 68 72 94
Ceonstant Initial Weight (g) 111.5379 112.4437 110.7467 113.6632
Constant Final Weight (g) 111.5541 112.4547 110.7553 113.6623
Finai-Initial Beaker Wis. (g) 0.0162 0.0111 0.0086 -0.0009
Sample/Blank Volume Ratio 1.1176 0.7234 0.7660
Liquid Blank Correction, < 0.001% (g) -0.0010 -0.0007 -0.0607
Liquid Blank Correction, > 0.001% (g)* ~0.0011 -0.6007 -0.0607
Liquid Particulate Weight (g) 0.0172 0.0117 0.0093 -0.0009
FILTER FRACTION
Filter 1D CZ 8697 CZ 8098 CZ 7689 CZ 8088
Constant [nitial Weight (g) 33.6852 36.7872 40.0125 32.7580
Constant Final Weight (g) 33.6847 36.7889 40.0114 32.7573
Final-Initial Fiiter Wts. (g) -0.0605 0.0018 -0.0012 -0.0607
Filter Blank (g) -0.0007 -0.0007 -0.0007
Filter Particulate Weight (g) -0.0005 0.0018 -0.0012
SUMMARY | i
Fitier Particulate Weight (g) -0.0005 0.0018 -0.0012
Liquid Particulate Weight (g) 0.0172 0.0117 0.0093
Net Particulate Weight (g) 0.0172 0.0135 0.0093

Negative values are not included in the Net Particulate Weight,
Values are rounded for presentation purposes oaly, thus values shown may differ from actual cafculations.

Sample Recovery Solution Water

Weight Percent of Blank 0.0010%

Liquid Fraction

*Note: If the blank Hquid fraction has a residue correction of greater than (.001 percent,
then the samples are blank corrected upto 0.001 % of the mass of the wash solvent.

Liichem Jab\Methiod SiBW 72106 XLS Page 30f3 Privded on: 12742006,
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QUALITY CONTROL DATA
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EQUIPMENT CALIBRATIONS
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Post-Test Meter Calibration Check

Bowater
Catawba, South Carolina

POST-TEST METER Y CALIBRATION CHECK

Meter 1D:

Run Number

Sampling Time, min

Meter Volume. f?

Meter Temperature, R

Barometric Pressure, in. Hg

Meter Orifice Pressure, in. H,0

Meter Pressure. in. Hg

Ave Sq Rt Meter Orifice Pressure, in. H.O
Meter Qrifice Calibraion Coefficient. in, H,O
Dry Mol. Wt. of Stack Gas, 1b/lb-mole

Dry Gas Meter Cal. Check Value

Meter Correction Factor

Mean Percent Difference, %

KA "\No. 2 RB posteal

{Theta)

(Vm)
(tm)
(Pb)
(dH)
(Pm)

{(sqrt. dH)ave

{dH@)
(Md)

(Yqa)

Y3

< +/- 5%

i
64
44.808

549
2947
1.538
29.58
1.236
1.683
30.34

1.0231

0.9920

2
64
45.268
360
29.47
1.536
29.38
1.237
1.683
30.31

1.0244

0.9920

(13917.008.007
No. 2 Recovery Boiler

3
64
43.840
566
29.47
1.391
29.537
1.178
1.683
30.36

1.0122

0.9920

Mean
64
44 639
558
29.47
1.488
29.58
1.217
1.683
30.34

1.0199

0.9920

2.81

8/17/2006
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Airgas Specialty Gases

o gn 7 o 1 . " ifclare Drive
Certificate of Analysis: EPA Protocol Gas Mixture o e 1
225.388.0000 Fax: 225.368.0859
wiainv. airgas.com

Cylinder Number:  CC82388 Reference Number:  83-124064666-1
Cylinder Pressure:  2000.6 PSIG  Expiration Date: 5/10/2009
Certification Date:  5/10/2006 Laboratory: ASG - Port Allen - LA
Certified Concentrations

Analytical Pringipte 7 ‘Procedure
oriDispersive Infrared -~ .0 G
amagnetic .61

;:1
- Balance

Certification performed in accordance with "EPA Traceahility Protocol (Sept. 1997)" using the assay procedures listed.
Analytical Methodology does not require correction for analytical interferences.

Notes: ) %
© Do not use cylindérbalow 150 psig. Approval Signature 7 M '

P

Reference Standard Information
Type Balance Gas Component Gyl .Number Concentration
NTRM 82658 NITROGEN OXYGEN CC14336 8.72 %
NTRM 81674 NITROGEN CARBON DIOXIDE  XCG18732B 6.89 %
Analytical Resuits
1st Compoenent 0 2nd Component
1st Analysis Date: 056/11/2006 1st Analysis Date: 05/10/20086
R7.04 510.16 z70.02 Conc 9.943 % R 9.68 S10.02 2002 Conc 10.06 %
510.16 20.02 R 7.06 Conc 8.943 % 516.00 Z-0.02 R 9.68 Conc 10.04 %
Z0.02 R 7.4 5 10.18 Conc 9.943 % Z-0.02 R9.68 $10.00 Conc 10.04 %
AVG: 8.943 % AVG:10.05 %

E-3



Airgas Specialty Gases

12722 South Wenbworth Avenue

Certificate of Analysis: EPA Protocol Gas Mixture g

wran.alrgas com

Cylinder Number: SG8B0199NB Referé;nbe'Number: 54-124028233-8

Cylindet Pressure:  1989.6 PSIG  Expiration Date: 1/20/2008

Cerlification Date:  1/20/2005 .. Laboratory: ASG - Chicago - IL

Certified Concentrations
Component : Concentration Accuracy Analytical Principle Procedure
CARBON DIOXIDE et 18:48% + 1% NDIR Gi
OXYGEN 20.40 % +- 1% Paramagnetic Gi
NITROGEN ;. Balance

Certification performed in accordapcé with "EPA Traceability Protocol (Sept. 1997)" using the assay procedures listed.
Analytical Methodology does not require correction for analytical interferences.

Notes: .
Do not use cylinder below 150 psig. Approval Signature 'f//:«l,-x e t/ -
Reference Standard Information

Type Bafance Gas Component CyL.Number Concentration

NTRM 100504 OXYGEN SGS168314BAL 20.98 %

ntrm 040604 CARBON DIOXIDE  xco343180 19.84 %

Analytical Resuits

1st Component CARBON DIOXIDE 2nd Component OXYGE!

tst Analysis Date: 01/20/2005 1st Analysis Date: G1/20/2005

R 19.83 519.46 Z0 Cong 19.47 % R 2098 $20.40 Z0 Conc 20.40 %

S 19.47 Z0 R 19.83 Conc 19.48 % S 20.41 20 R20.89 Conc 20.40 %

Z0 R 19.82 5 19.46 Conc 19.48 % 20 R 20.98 S5 20.41 Conc 20,40 %
AVG: 19.48 % AVG: 20.40 %
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07/20/06 08.00 AM
07/20/06 08:06 AM
07720106 0812 AM
07/20/06 08:18 AM
C7/20/06 08.:24 AM
07/20/06 08:30 AM
07720/06 0836 AM
07/20/06 08.42 AM
G7F20/06 08 48 AM
07/20/06 08.54 AM
O7/20/06 0900 AM
C7/20/06 0906 AM
O7120/06 0912 AM
07/2C/06 08:18 AM
07120/06 0924 AM
07/20/06 09.30 AM
07720406 09:36 AM
07/20/06 09.42 AM
07120106 0948 AM
Q7/20/06 08:54 AM
07/20/06 10.00 AM
07120106 10:06 AM
07/20/06 10:12 AM
Q7/20/06 1018 AM
07/20/06 10:24 AM
Q720106 10:30 AM
Q7720/06 10:36 AM
Q7720006 10:42 AM
Q7/20/06 10:48 AM
O7/20/06 1054 AM
Q7/20/06 11:00 AM
07/20/06 11:08 AM
Q7/20/06 11:12 AM
07/20/06 11:18 AM
07720006 11:24 AM
07/20/06 1130 AM
07/20/06 11.36 AM
07/20/06 11:42 AM
O07120/06 11.48 AM
0772006 11:54 AM
07/20/06 12°:00 PM
07/20/06 12.06 PM
G7/20106 1212 PM
G7/20/06 1218 PM
O7/20/06 1224 P
07/20/06 12:30 PM
07/20/06 12.36 PM
O7/20/06 12:42 PM
07/20/06 12:48 PM
07/20/06 12:54 PM
07/20/06 01.00 PM
07720106 01:06 M
Q07/20/06 0112 PM
0F/20/06 0118 PM
072006 01:24 PM
Q7/20/06 01.30 PM
07120406 01:36 PM
Q720006 01:42 PM
OF/20/06 01:48 PM
QO7/20/06 01.54 PM
O7/20/06 02:00 PM
07/20/06 02:06 PM
07/20/08 0212 PM
Q7/20/06 0218 PM
07/20/06 02:24 PM
07/20/06 02:30 PM
Q7/20/06 02:36 Ph
07720006 02:42 Piv
07/20/06 02.48 P
07/20/6 02:64 PM
07720106 03:00 PM
07/20/06 03.06 PM
07/20/06 0312 PM
0720006 0318 PM
7720406 0324 PM

Steam Load
MPPH
fr256.pv

274
257
287
294
291
261
282
325
308
285
282
304
310
298
292
291
291
295
304
308
296
285
262
254
297
293
301
304
300
294
295
307
310
300
282
284
293
325
228
273
301
204
304
253
272
204
306
296
274
291

315

Opacity

%

rai249c1.pv

33

W N N M N NN O NN N D 0N EOCOOBE SO0 NN N N

€
B
£

3

g
&
v

53
=
6]

I
B
E
g
k=
=
s
=)
e}

Black Liquor
GPM
2lic.pv
176
177
178
177
178
176
178
177
177
177
177
178
177
178
178
177
177
177
177
176
175
178

174
175

No. 2 Recovery Boiler
Process Data

Liguor Solids
%
redr204a.pv
57
87
57
57

Oxygen TRS
% O2 PPM
25A1931Apy  25ANM31B.pv
8.0 1.2
8.1 13
6.1 1.8
5.8 1.4
5.7 1.1
59 186
5.9 25
5.9 6.4
5.9 34
5.9 25
58 16
5.9 1.4
5.8 1.4
5.8 1.3
58 1.0
5.8 1.0
586 1.0
5.5 1.2
56 1.2
56 1.0
56 1.1
58 1.0
57 1.2
5.4 12
5.5 1.3
5.4 1.1
355 1.0
5.8 1.3
5.6 1.1
6.0 0.9
60 1.1
8.0 0.9
5.7 1.1
57 1.4
5.8 1.0
5.8 1.2
8.0 1.3
8.0 20
50 20
5.8 5.6
57 4.2
5.8 2.4
5.9 2.0
5.5 1.4
58 21
5.8 25
5.0 1.4
5.9 1.3
5.9 11
6.0 186
5.8 1.4
538 1.2
5.7 1.6
5.7 24
5.7 20
56 3.9
53 47
5.6 36
55 3.1
5.5 27
5.4 2.6
55 21
6.4 1.8
5.3 1.8
5.3 3.2
5.4 1.9
5.4 1.4
55 1.5
57 1.7
58 1.0
57 1.5
56 1.7
55 2.4
5.4 2.1
55 1.8

TRSIO,
PPM
25A1131C.pv
11
1.2
1.7

# BLS/Hr

76,314
76,813
77,194
76,831
77,019
76,302
77,009
76,650
76,560
76,732
76,728
76,931
76,576
77,053
76,985
76,545
76,458
76,698
75,577
76,178
76,011
78,207
75,832
76,111
76,004
75,980
75,832
75,941
75,631
76,222
76,541
78,288
75,895
76,019
76,337
76,396
75,644
75,528
75,548
75,595
76,056
75,829
75,787
75,584
76,155
76,102
75,782
75,752
76,334
76,436
76,591
75,922
76,048
76,254
76,086
75,605
75,847
75,692
75,279
75,627
75,898
75,337
75,641
76,200
76,127
76,177
76,475
76,640
76,824
76,802
76,732
76,397
76,569
76,741
76,212

MMibs BLS

Equv. Pulp Proc

ADTPMr
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07/20/06 03:30 PM
07/20/06 03:36 PM
07/20/06 03:42 PM
07/20/06 G3:48 PM
07/20/06 03:54 PM
07720106 04:00 PM
07720106 04:06 PM
07020106 04:12 PM
Q7120106 04718 PM
0712006 04:24 PM
07/20/06 04:3C PM
07/20/06 04:36 P
G7/20/06 G442 P
G7/20/06 0448 PM
B7/20/0G 0454 PM
07/20/08 0500 P
C7/20/06 05:06 PM
720006 0512 PM
O7/20/08 0518 Pi
G7/20/06 05:24 PM
G7120/06 0530 PM
07/20/06 05:36 PM
07/20/05 05.42 PM
07/20/06 05:48 PM
07120106 0554 PM

300

CLVWOEOHHOCLOODOLOZTODODOLORE®O®

177

171

No. 2 Recovery Boiler

Process Data

76,718
76,358
75,449
75,837
75,378
75,413
75,261
75,332
75,023
74,742
74,875
74,825
74,844
74,826
74,881
74,903
74,599
74,664
74,634
74,763
74,431
74,239
74,471
74,211
74,309



oyl
ayvl
vyl
FA4 4"
gyl
FA44%
Lyri
Syl
oyl
orri
orvl
Lyl
FA444
jeid s
srrl
wopl
(2445
£rrl
erpl
vl
iyl
vl
aryl
Syl
pirpi
Evtl
Pyl
il
gryl
el
[A44°
Ervl
grrl
yvl
£yl
Si¥l
Lvpi
£¥rl
Pyl
iyl

el

adrey| | eagy

S

A4
44
v
oy
44
v
¥y
a4
¥
zy
y
v
A
44
v
44
24
v
Zr
¥
tad
v
¥
44
v
g
<y
A4
Ly
(474
44
¥
v
¥
fad
44
¥
44
4
ey

A

aapiiaege

{32542
(423"
Ziel
el
clEl
citl
clel
LLel
cigl
Ziel
clel
FARS
Ziel
ziel
ZLEL
el
oLel
B8OEL
oiel
alel
LLEL
LIEL
clet
Ligl
el
gleL
Ligl
gl
LLEL
Ligl
Liel
olet
ClLEL
el
L€t
Lgl
olel
el
olLel
o€l

e

adeglLeagy

™)

44
(34
a4
ra4
44
[t
¥
A4
A4
%7
A4
44
44
44
fad
a4
v
4 g
o
44
v
914
944
v
154
oy
¥
A4
47
£y
ey
v
v
44
A4
v
A4
a4
1%
44

D

adqet LAaGT

9161
54"
a0zl
LLEL
cect
[AarAS
951543
£8rl
LvZl
4%
9eg)
SlEl
el
pyeEL
egl
sl
99t}
c8el
esel
LEL
i2743
Ll
LZit
20l
6s5ll
(69,54
PLoL
£8L1
2504
9201
#6801
£vel
07X A
QgL
glilL
2154
9121
6l
¥E0L
Leel

el
ad'ez | 1 esGe

Ad'GZ L LARGE

]

iy
ov
av
(34
614
6174
194
oy
or
or
ar
oy
Ly
184
154
Ly
Ly
68
(44
157
19
(34
Ly
24
oy
o174
or
ay
814
or
iy
474
oy
ov
%4
Ly
v
oy
(54
1874

A

raci
yoet
S9cl
yocl
GoT
9921
legl
Lgch
Q9Cl
ooct
0gcl
19e1
6Gc
ST
o8l
jeera®
ozl
£9cl
99ct
99Z%
¥SCl
Sacl
yocl
¥ocl
€9l
€924
jeiera
jier s
29l
£9ch
Yol
¥all
jSicras
£8Z1
¥ecl
ol
Sact
recl
ozl
ot

e

adeLLpeacg  AdQLLLASGE

€N

BieQd 43
sBjlog Alasanay Z ON

(A4
Ly
124
4
34
¥
a4
A
44
44
rad
v
v
v
rad
4
[é 4
44
a4
v
v
fay
4’
44
v
iy
3%
(A4
44
v
44
cr
a4
44
v
154
|54
44
cr
a4

A

L8921
8scl
seel
£49TL
goclh
=T
99ct
5921
G921
goglL
et
£ect
egclh
yacl
PoZi
G9cl
89¢l
4921
FAz14%
99cL
99cl
8
29tk
gocl
QgL
8821
SoclL
99cL
a8t
99zl
9921
FASTAS
£9CL
qocl
2921
Qact
agcl
g9clL
icTAS
4821

gN

nden| 1e8GE

2N

OODOOOODOC}DDOODOOOOOODOOODOODOOOQOOOOOOO

A

Ad-qo L LASGT

yesl
LGS
[A4°1%
¥esl
8¢Sl
¥iGl
acsd
12413
£¥Sl
0951
4651
8LG1
8es61
LEGL
8651
9651
oesl
0851
£663
21
£851
€351
2512
651
Zerl
8051
syl
tysl
€051
LLGE
PrslL
Zysl
8561
€561
85l
0861
0I5t
L6861
£esL
£464

BN
ad'egOLRISZ

Ad-gsQiresz

L-N

a4
Oy
6e
8e
A%
ot
(54
b4
i¥
oy
6E
6g
8t
6¢
s
6E
iv
8¢
614
6e
A%
e
A
6¢
o€
6E
£e
¥
£
re
Ge
€
6L
i
St
8
ge
1%
ve
g€

3t

Wd S¥°S0 80/02/£L0
Wd GE'50 90/02/40
Wd §1:¢0 80/0€/20
Wd 0050 90/02/.L0
Wd &%'¥0 90/02/L0
Nd OE'¥0 SG/UT/L0
Wd GL¥0 B0/GE/L0
Wd 00-#0 80/0Z/L0
Wd §¥€0 90/07/L0
Wd 0£:€£0 80/02/40
Wd GL:€0 80/02/L0
Wd GO'€0 80/0Z/L0
Wd S¥-C0 20/02/20
Wd 0€:20 90/0Z/L0
Ad SL:Z0 8G/OZ/L0
Wd 0020 90/0E/L0
Wd SF: 10 90/0Z/L0
Wd 081G 80/0C/L0
Wd 110 80/08/L0
Wd 00710 80/02/L0
Wd &¥:C1 90/0Z/20
Wd DE:ZL 9G/0T/L0
Nd Gi'Z Q0/CT/LC
Wid 00°C) 90/0T/L0
WV GF: L 80/02/L0
WV 0g: L1 80/0Z/L0
WV Gi1L1 90/0¢/40
WY Q011 20/02/20
WY G0l 90/0Z/40
WY OE'0L B0/CE/L0
WV G104 90/0T/L0
v 0001 90/0C/LO
WY SP:80 S0/ 0E/ LD
WY 0E:80 S0/02/L0
WV G1:60 80/02/L0
WY 00:60 90/02/20
AV SF:80 80/0Z/40
WY 0E:80 80/0Z/LC
WY 5180 80/0Z/L0
WY 0080 90/02/40

F-3



